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Pabouass mporpamma ydeOHOro Kypca «AnreOpa M Hadala MaTeMaTHYeCKOro aHalln3a» Ha
YPOBHE CpeaHero o0I1Iero oOpa3oBaHMs COCTaBIIEHa Ha OCHOBE TPeOOBaHMIA K pe3yJibTaTaMm
ocsoeanss DOIl COO, mpenacraBienHsix B ®PI'OC COO, a Takxke pabodeil mporpammbl
BocuuTanus Jlumes Neb.

OBHIAA XAPAKTEPUCTUKA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

YueOHslii Kypc «Aunrebpa W Havala MaTEMAaTHUYECKOTO aHAIHM3a» SIBISETCS OIHUM W3
HanOoJsiee 3HAYMMBIX B TPOTpaMME CpPEIHEro oO0Iero oOpa3oBaHUs, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH O00€CIeYMBAET MHCTPYMEHTAIbHYIO 0a3zy [UIs H3yYeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYTroil CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILUICHHE
oOyyaromuxcs Ha YypOBHE, HEOOXOIMMOM Ui OCBOEHHsS HH(GOpPMATHKH, OOIIECTBO3HAHMSA,
UCTOPUM, CIOBECHOCTM U JpPYyTUX JUCHMIUIMH. B pamkax pgaHHoOro yudeGHOro Kypca
oOyyarolmuecsi OBJIQJCBAIOT YHHBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIUpyeT CBOU JOCTIKEHUS B MAaTEMaTHIECKOHN opme.

VY4eOHbIii Kypc anreOpbl U Hadajdl MaTeMaTHUYECKOTO aHallh3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUSI OCHOBHBIX
TEHJICHIIMH pa3BUTHSI HPKOHOMMKHM M OOIIECTBEHHOM >KM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh WX IS
nanpHeimero oOpa3oBaHUS W B TOBCEJHEBHOM KH3HM. B TO e BpeMms OBJajeHHUe
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anredOpbl 1 MaTeMaTHUYECKOrO aHalIHu3a
pa3BUBaeT yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH MCTHHHOCTb, JOKa3bIBaTh
YTBEPKACHUSI C MMOMOIIBI0 UHAYKIIMH U Paccy AaTh NeAyKTUBHO, HCIIOIb30BaTh 0000IIEHNE U
KOHKpPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMHUPYET KpEaTHUBHOE U KPUTHUYECKOE
MBIIUICHHE.

B xonme m3ydeHus ydyeGHOro kypca «Anredbpa M Hayaja MaTeMaTHYECKOTO aHaIN3a»
oOydaromiuecss MOJydaloT HOBBIM ONBIT pElIeHUs MPUKIAJHBIX 3a]ad4, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIENe peallbHbIX CUTYyalluid, WHTEPHPETAlud TOTyYeHHBIX
pelieHni, 3HaKOMATCA C IpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMHU OTKPHITUSIMH U UX aBTOPAMH.

VYueOHbIli Kypc 00JaaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM IOTEHIIMATIOM, KOTOPBII
peanu3yercss Kak depe3 y4yeOHbIM MaTepuas, CHOCOOCTBYIOUIMH (HOPMUPOBAHUIO HAYUYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 creuupuky y4deOHON  JeATeNbHOCTH, Tpedyromen
MPOJODKUTEIPHOW  KOHIEHTPAllMd  BHUMAHHS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYEHHbIN pe3yibTar.

B ocnoBe meronuku oOy4yeHus anreOpe M HayaJaM MaTeMaTUYeCKOro aHalu3a JIEKHT
JeSITeNIbHOCTHBIN MPUHIUI 00yUYEeHUsI.

B ctpykType yueOHOTO Kypca «Anredpa u Havaga MaTeMaTHUYECKOTO aHaJIN3a» BbIICICHBI
CIIEIyIOIINE COJepKaTeNIbHO-MEeTOANYeCcKre JUHUU: «Yucna u BbrUMcIeHUs», «DyHKIUH U
rpadukmu», « YpaBHEHUs U HEpaBEHCTBa», «Hadana MaTemaTideckoro aHanmn3a», « MHOKeCTBa U
Joruka». Bce OCHOBHBIE coaepKaTeIbHO-METOIWYECKUE JIMHUM H3Y4aroTcsl Ha MPOTSHKEHUU
JIBYX JIeT 00y4YeHHs Ha ypOBHE CPEIHEro oOIero oOpa3oBaHMs, €CTECTBEHHO IOIOIHSISA IPYyT
JIpyra U TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMu U pasnenamu. JlaHHbIM ydeOHBIH Kypc
ABIIIETCS. MHTETpaTHBHBIM, IOCKOJBKY OOBEAMHAET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTEeMATHYECKUX JHUCIUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHYECKUI aHaIu3,
TEeOopusi MHOXECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBIIQIEBAIOT BcE Oojiee MIMPOKUM MATEMaTHUECKUM ammaparoM, Yy HHUX IOCIeI0BaTEIbHO
dbopMupyeTcsi U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYyI0 MOJENb pealbHON
CUTyallid, MPUMEHSTh 3HAHUS, MOJTYYCHHBIC MPU U3YYCHUU y4eOHOro Kypca, IS pelleHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOM 3ajauM, a 3aTeéM HHTEPHpPEeTUPOBATH
CBOH OTBET.

CopepxarenbHOo-MeTOAMYeCKass  JUHMS — «YUuMcnma W BBIUMCICHHS) — 3aBEpIIAeT
(dbopMUpOBaHNHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTO Ha



YpOBHE OCHOBHOro obmero odpasoBanusi. Ha ypoBHe cpegHero oOriero obpazoBaHus ocoboe
BHUMaHHE yAeIseTcs: (OPMUPOBAHUIO HABBHIKOB PAIIMOHAJBHBIX BBIYUCIICHHUM, BKIIFOYAIONIUX B
ce0sl MCTIONIb30BaHUE PA3TUYHBIX (OPM 3alUCU YHUCIIA, YMEHHUE JIeNaTh NMPUKHUIKY, BBIOJHATH
NpUOIKEHHBIE BRIYUCIICHHSI, OIICHUBATH YMCJIOBBIE BBIPAKEHUS, pa00OTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAJbHBIX, IIENbIX, PAIMOHAIBHBIX U
JIEHCTBUTEILHBIX YHCEN JOTMOMHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B Kaxaom U3 3THX
MHO>KECTB PaCCMATPUBAIOTCS CBOMCTBEHHBIE eMy crieninUuecKkre 3a/1a4u U OTNepalnu: IeIeHHue
HaIeJ0, ONEPUPOBAHME OCTAaTKAMH HA MHOXXECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
palOHANBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(METUIECKUE OMEepalui, a TakKe M3BICUYCHUE
KOpHS  HaTypaJIbHOW  CTETIEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHMIO  Kpyra  HCIOJb3YEeMbIX  YUCEI U 3HAKOMCTBY
C BOBMOXHOCTSIMH WX TPUMEHEHHUS JJis PeIIeHUs Pa3IudHbIX 3a7ad  (OpMHUpPYETCs
MpEACTABICHUE O €JAMHCTBE MATEMATHUKM Kak HAayKu M €€ poJu B TMOCTPOCHUHM MOjeel
peaTbHOTO MHUPA, ITUPOKO UCTIOIB3YIOTCS 00001IeHNe N KOHKPETU3AIHSI.

Jlunust «YpaBHEHHsI M HEPAaBEHCTBA» peajn3yeTcs Ha MPOTSHKEHUH BCEro OOydYeHHUs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm paszene Ilporpammsl
MPEeyCMOTPEHO PEIlIeHUEe COOTBETCTBYIOIMIUX 3a7ad. B pesynpTate oOyyaromniyecsi OBIaJeBalOT
pPa3TUYHBIMA ~ METOJAMH  PEIICHHUS PAlMOHAIBHBIX, HWPPAIHOHATBHBIX, TOKA3aTEeIbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB U CUCTEM, a TakKe 3ajad,
cojpepxamux mapamerpsl. [lomydeHHbIE YMEHHsI MIMPOKO HCTIOJB3YIOTCS TPH HMCCIETO0BAHUU
GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM, TIPH PEIICHUH MPUKIAIHBIX 33/1a4 U 3a/1a4 Ha HAXOXKJIEHUE
HanOOJIBIINX W HAWUMEHbBINNX 3HaYeHUW GyHKumU. J[aHHAsS comepikaTtenbHas JTUHUS BKIIIOYAET B
cebst Takke (GOPMUPOBAHHWE YMEHHUN BBIMONHATH pacu€Thl Mo (opmyrnam, mpeodpazoBaHUs
paIlMOHAIBHBIX, UPPAITMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAKEHUH, a TAK)KE BBIPAKCHHM,
COJIepKallNX CTEMeHW H Jorapudmel. braromaps H3ydeHHIO anreOpanyecKkoro Marepuana
MPOUCXOJNUT  JaJbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPaKTHOTO  MBINIJICHUS
oOy4aromuxcsi, (POPMHUPYIOTCSI HABBIKU JETyKTUBHBIX PACCYKIEHHUH, pabOThl C CUMBOJIHHBIMU
dbopmamu, TpeICTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
AnreOpa npesiaraeT 3¢ ¢GeKTUBHbIE HHCTPYMEHTHI TSI PEIICHUS TPAKTUIECKUX U €CTeCTBEHHO-
HAyYHBIX 3a71a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxkarenbHo-MeTOonUYecKass TUHUS «DyHKIUKU U TpaduKW» TECHO TEPEeIIeTaeTcs C
IPYTUMH  JUHUSMH ~ Y4eOHOTO  Kypca, TIOCKOJBKY B  KaKOM-TO CMBICIE  3adacT
MOCJIEIOBATEIbHOCTh ~ WM3Y4Y€HUsi Marepuana. M3yueHue  CTENEeHHOW, IOKa3aTelIbHOM,
Jorapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U TpadUKOB, UCIIOIH30BAHNE
GYHKIME A7 perieHus 3ajad W3 JPYTHX Y4eOHBIX MPEJAMETOB U PEaTbHOW >KHU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK M C pElIeHHEM ypaBHEHUH W HepaBeHCTB. [Ipu
9TOM OOINbIIOE BHUMaHUE yrenseTcss (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (GOpMyliaMu
3aBUCUMOCTH MEXIY Pa3IMYHBIMHU BEJIUYMHAMH, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOW COJEp)KAaTENIbHON JMHHUHM HAllelleH Ha pa3BUTHE YMEHUH U
HABBIKOB, TMO3BOJISIONINX BBIPAXaTh 3aBUCHUMOCTHA MEXAY BEIUYMHAMH B pazindHON (opme:
aHAIUTUYECKOW, Tpadudeckoid U cioBecHOW. Ero wu3yueHue crmnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO  MBINUICHUS, CIHOCOOHOCTH K  OOOOIMIEHWI0O ¥  KOHKPETH3AIIHH,
HCITOJIb30BAHUIO AHAJIOTHIA.

ConepxarenpHas nuHusa «Hagana maremMaTH4ecKOro aHaian3a» MO3BOJSIET CYILIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTU4YeCcKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYMHBIX 00y4aronumcs,
TaK KakK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPaUKU CIOKHBIX (DYHKIUN, OTIPEIENATh UX
HauOOoIbIINE U HAaUMEHbBIIINE 3HAYEHUS, BBIUUCIATH IUIOMAAN GUTYp U 0ObEMBI TEJ, HAXOAUTH
CKOPOCTH U YCKOpeHHs IpoiieccoB. J[laHHas conepkaTenbHas JIMHUS OTKPBHIBA€T HOBBIC
BO3MOKHOCTH ITOCTPOEHHS MAaTEMaTUYECKUX MOJENEH pEealbHbIX CHUTyalud, I03BOJSET
HaXOJIUTh HAWJIyylllee PEIICHHE B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOrO aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO M KPEaTUBHOI'O MBIIIICHUS, (POPMHUPOBAHUIO YMEHHUN



pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yyarommuecs
Y3HAIOT O BBIJAIOUINXCS pe3yibTaTax, MOJyYeHHBIX B XOJI€ Pa3BUTHS MaTEeMAaTUKH KaK HayKH, U
00 UX aBTOpax.

CopepxarenbHo-MeTOoiMYeckass JUHUA «MHOXeCTBa U JIOTMKa» BKIIOYaeT B ceds
AJIIEMEHTBl TEOPHUM MHOXKECTB W MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE
MPEJICTaBICHNUs] TMPOHU3BIBAIOT BECh KypC LIKOJBHOM MaTeMaTHKU W IpeajaraioT Haubolee
YHHUBEPCAJIBHBIN $I3bIK, OOBENMHSIOMIMNA BCE pa3feibl MaTeMaTUKU U €€ TNPUIOKEHHH, OHH
CBA3BIBAIOT pa3Hble MaTeMaTUUYECKUE TUCLUUIUIMHBI U UX MPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOydarolieMycsi MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIIb30BaTh €ro Ui BBIPAXKEHUS CBOUX MbIciei. Jpyrum
BaXHBIM IIPU3HAKOM MAaTE€MaTHUKU KaK HAyKu CIEAyeT NMPU3HATh CBOMCTBEHHYIO €1 CTPOrocTh
00OCHOBaHMH M  ClI€JOBaHHE OINpEAENEHHBIM TpaBUiIaM [OCTPOCHUS JOKa3aTeNbCTB.
3HAaKOMCTBO C 3JEMEHTaMH MaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET DPa3BHTHIO JOIMYECKOI'O
MBIIUIEHUS. 00YYarolMXcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHHSI HA OCHOBE JIOTHUECKHX
npaBui, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIIICHHS.

B yueOHOM Kypce «AnreOpa 1 Hayajla MaTeMaTHYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJEIMPOBAHUs, KOTOpble IpPHU3BaHBI CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB MMOCTPOCHMSI MOJIEJIEH peaslbHbIX CUTYaIUil, UCCIIETOBAHMS ATUX MOJIENEH C MOMOIIBIO
anmapara aiareOpbl ¥ MaTeMaTHYECKOro aHajlu3a, MHTEPIPEeTall MOJTYYEHHBIX Pe3yJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXAbld U3 pa3fesioB MPOrpaMMbI, MOCKOJIBKY BECh MarepHall
y4eOHOro Kypca IIUPOKO HCIOJIb3YyeTCs Ui pelleHus] NMPUKIAAHBIX 3anad. llpu pemenun
peasibHbIX NPAKTHMUECKUX 3a7ad oOyduarolluecss pa3BUBAIOT HaOII0JaTeNbHOCTh, YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIB30BaTh AaHAJIOIHI0, 0000maTh W
KOHKpPETH3UpOBaTh IMpodiemy. JlesrenbHOCTh 1O (OPMHPOBAHHIO HABBIKOB pEILIEHUs
NPUKJIAHBIX 33]a4 OPraHU3YyeTCs B Mpoliecce N3yUeHHs BCeX TeM y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHajan3a.

MECTO YYEBHOI'O KYPCA «AJITEBPA N HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YYHEBHOM IIVIAHE

Ha wnzydenue yueGHOro Kypca «Ajiredpa W Hayaja MaTeMaTHyeckoro aHamusa» B 10-11

KJIaccax B yueOHOM IUTaHe OTBOAMTCS 272 Haca:

Ne i/t Kiacce KomandecTBO 4acoB B HEJEIIO KoanuecTBO 4acoB B roj
1 10 4 136
11 4 136
BCET'O 272

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YFJIYBJIEHHLIﬁ YPOBEHb) HA
YPOBHE CPEJIHEI'O OBHIEI'O OBPA30BAHMUA
JJUYHOCTHBIE PE3YJIBTATHI

1) rpa:k1aHCKOro0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW TO3WIMKM  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro 0OIIecTBa, NMPEJCTABICHHE O MaTeMaTHMYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAUYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON MICHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTHUECKOW IIKOJbI, WCIOIb30BAHUE STUX JIOCTUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:



OCO3HAaHWE JIYXOBHBIX IIEHHOCTEH  POCCUICKOTO  Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHWS, STUYCCKOTO MOBEACHHS, CBSI3aHHOTO C MPAKTHYSCKUM MPHUMECHEHUEM
JMOCTHKEHUM HAayKd W JAESITEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYMUBOTO OYyAyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE  OTHOIICHWE K  MHpY, BKIIOYas  OCTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEUICHUH, pacCyX JACHUH, BOCIPUUMYHUBOCTH K
MaTEeMaTHYECKUM acIleKTaM Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusuveckoro BoCHUTAHMS:

c(OpPMHUPOBAHHOCTh YMECHHS TIPUMEHSATh MaTEeMaTHICCKUE 3HAHUS B MHTEPECax 3[0POBOTO
u Oe3omacHOr0 00pasza HU3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0pOBBIO (3710pOBOE
MUTaHKe, COATAHCHPOBAHHBIN PEKUM 3aHITHHA U OT/ABIXA, peryisipHas (pu3udeckas akTHBHOCTB ),
bu3znYecKoe COBEPIICHCTBOBAHHUE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATEIbHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCThH K TPY/Ay, OCO3HAHWE IEHHOCTU TPYIOJI00MS, HHTEpEC K pa3lIudHbIM cepam
po(heCCHOHATTLHOM JCSITEIbHOCTH, CBI3aHHBIM C MAaTeMaTUKOW M e€ MPWIOKCHHUSIMH, YMCHUC
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieli mpodeccu © pealn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHHIO W
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTHYECKUX 33729 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUS:

C(OPMUPOBAHHOCTh  IKOJIOTUICCKOW KYJIbTYpBI, ITOHUMAHHWE BIHSHHUS COITUAIBHO-
HKOHOMHMYECKUX TPOILIECCOB HAa COCTOSHHWE IPHUPOJHOW M COLHUAIBHOW Cpeibl, OCO3HaHME
r00abHOTO  XapakTepa  JKOJOTHMYECKMX  MpoOJieM, OpHEHTalWs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU TSl pelIeHHs 3a1ad B 00JacTH OKpYKaroIIel cpelbl, TUIAHWPOBAHUE
MOCTYIIKOB M OIIEHKH WX BO3MOXHBIX ITOCIICICTBUH JIJIs1 OKPY>KAFOIIIEH CPEIbI;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHPOBAHHOCTh  MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAYKH M OOIIECTBEHHOW MPAKTUKH, TTOHUMaHHWE MaTeMaTU4YeCKOW HAyKH Kak cgepbl
YEIIOBEYCCKON JISATEIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH IS PAa3BUTHS ITUBUIIH3AIINH,
OBJIaJICHUE SI3bIKOM MAaTEeMAaTUKH U MAaTEeMaTHYECKOW KyIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHUpA,
TOTOBHOCTH OCYIIECTBIISITh MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO ACATEIbHOCTh HHIUBUIYATBHO H
B TpyTMIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTesbHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue AeMCTBUSA:

BBIABJIATD H xapaKTemeBaTL Cym@CTBeHHBIC HpI/I3HaKI/I MATEMATUYCCKUX 06’I)CKTOB,
MOHATUH, OTHOWIEHWH MEXKIy TMOHATHAMH, (HOPMYJIHPOBATh ONpPEACICHUS IOHATHH,
YCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(PHUKAMM, OCHOBAaHWUS UIsi OOOOIICHUS W
CpaBHEHUSI, KPUTEPUU MTPOBOJAUMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUpPOBAaTH M IPEOOpPa3OBHIBATh CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHUILIATEIILHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MATEMATHUYCCKHEC SaKOHOMepHOCTI/I, B3aMMOCBAA3U U HpOTI/IBOpeLII/ISI B Q)aKTax,
JIAHHBIX, HAOMIOJCHHWSAX W  YTBEPXKACHUAX, IpeajaraTb KPUTCPUU IS BBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUI;

JleJIaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHUBHBIX M WHJYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIIOUECHHUI 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEJIBHO JIOKAa3aTeIbCTBA MAaTEMATHYCCKUX YTBEPXKIACHUHN (MIpsSMbIC U
OT NPOTUBHOIO), BBICTpAaUBaTh AaApPryMEHTAlUI0, MPUBOAUTH NIPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI;



BBIOMpATh CHoco0 pelieHus y4eOHOW 3ajaun  (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HamOoJiee MOAXOMAIIUI € YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3zoBbie ncciienoBaTebcKue 1eHCTBUS:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIICI0BATEIbCKHI MHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (DUKCHPYIOLIHE TMPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE,
(opMHUpOBaTH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3MIINIO, MHEHHE;

NPOBOJUTh  CAMOCTOSTENIFHO  CIUIAHMPOBAHHBIM ~ KCIIEPUMEHT, HCCIICAOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEX1y 00BEKTaMU, SIBICHUSIMHU, TPOIIECCAMU;

CaMOCTOSITENIFHO (POPMYJIMPOBATh OOOOIICHUS! M BBIBOJBI 110 pe3ybTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS, UCCIIeIOBAHMS, OIICHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHIT;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIJBUTAThH MPEOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATE JIe(UIUTHI HHPOPMAIINH, TAaHHBIX, HEOOXOMMBIX JIJIsi OTBETa HAa BOTIPOC U IS
pelIeHus 3a/1au;

BbIOMpaTh MH(POpPMAIMIO W3 HCTOYHMKOB  PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEeMAaTH3MPOBaTh M HWHTEPIPETUPOBATH HMHOOPMALUIO PpA3IUYHBIX BHIOB ©  (HopM
NPe/ICTaBIICHHUS;

CTPYKTYpHpOBaTh  MH(MOpPMAILMIO, TPEACTABISATh €€ B pa3iM4HbIX  (opmax,
WLTIOCTPUPOBATH TpadUUCCKH;

OLICHWBATh HAA&KHOCTh HMHOOPMALMU IO  CaMOCTOSATEIBHO  CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUSA

O0menue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKJIEHUS B COOTBETCTBHM C YCJIOBUSAMU U LEISAMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHMS B YCTHBIX M NMHCHhMEHHBIX
TEeKCTaX, JaBaTh IIOSICHEHHs II0 XOJy pEeHIeHUs 3a/1a4d, KOMMEHTHPOBATh IOJYYEHHBIN
pe3ynbTar;

B X0Jie¢ 00CYXJIeHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI, MPOOIEMBbI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJEH, HALEJIEHHBIE HAa MOMCK PELIEHMs], CONOCTAaBIATh CBOU
CYXKIEHHS C CYXJIEHUSIMHU JIPYTMX YYaCTHHMKOB AMajiora, OOHapy>KMBaTh paziIuuue M CXOACTBO
MO3ULIUH, B KOPPEKTHOH Gopme (HopMyTUpOBaTh Pa3HOIIACHs, CBOU BO3PAKECHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUs 3aJadd, SKCIIEPUMEHTA, HCCIEAOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opmar BBICTYIUICHHS C Y4YETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayUTOPHH.

PeryssiTuBHbIe YHUBepcaJibHbIe y4eOHblIe AelicTBUS

Camoopranuszanmsi:

COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3a/ladyd, BbIOMPATH CIIOCOO pELIEHUS C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHU ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEICKT:

BJIa/IETh HABbIKAMU TO3HABATEJIbHON pe(IeKCHUH KaK OCO3HAHUS COBEpLIAEMbIX EHCTBUI
U MBICIUTENIBHBIX TPOLIECCOB, WX PE3yJbTaToOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECcca U pe3ysbTaTa pEeIeHNs MAaTEMaTHYECKON 3a1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPHM DPELIEHUHU 3aJauyd, BHOCUTHb
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAlJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYHOCTEH;



OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHITH MPUYMHBI TOCTHKECHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JICATENBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OICHKY
npuoOpPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEIbHOCTD:

MOHUMATh U UCMOJb30BATH NMPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOW pabOTHI MpH
pemieHnH y4eOHBIX 3ajad, TPUHUMATh [eJlb COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHU3alMI0 COBMECTHOM pPabOThI, paclpeneisaTh BHIBI paboT, ITOroBapuBaThcs, 00CYKAAaTh
MIPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TIPYNIOBBIX (hopmax paboThl (00CyXIeHHsS, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMBI» W WHBIC), BBITIOJIHITH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JIEHAaMH KOMAaH/bl, OIIEHWBAaTh KAaueCTBO CBOETO BKJIajJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

K xonmy oOydenuss B 10 kjacce oOydarOmuiicss MOJYYUT CIEIYIONIUE MPEAMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouell mporpammbl y4eOHOTO Kypca «Anrebpa W Hayana
MaTE€MaTHYECKOr0 aHAJIA3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: PAIMOHATBLHOE YHUCIIO0, OECKOHEUHAs MEePUOANICCKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBHOE YHWCIIO, MHOKECTBA PAIMOHATBHBIX U JIEHCTBUTEIBHBIX
YHUCEeN, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

MPUMEHSTH IPOOU U MPOLICHTHI AJIsl PEIICHUs MPUKIAJHBIX 3a7a4 U3 pa3ludHbIX OTpaciei
3HaHUH U pPEaJbHOM )KU3HU;

MPUMEHATh TPUONMKEHHBIE BBIYMCICHUS, IMpaBWIa OKPYTIEHUS, MPUKUAKY U OLEHKY
pe3yJibTaTa BbIYMCICHHI;

CBOOOJHO OMEpUPOBATh TIOHATHUEM: CTEMEHb C IIeNBIM MOKa3aTeleM, HCIOIb30BaTh
NoAXOASIIYI0 (popMy 3amucu JEHCTBUTENBHBIX YHUCEN IS PEIICHHs] MPAKTHYECKUX 3a7ad U
MIPE/ICTABJICHUS TaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: apU(PMETHICCKUN KOPEHb HATyPaJIbHON CTENICHU;

cBOOO/IHO OTNIEPUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAILHBIM TMOKa3aTeleM;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMU: JIOTapu(PM YHUCIA, JSCATUYHBIE U HATypabHBIC
norapudmer;

CBOOOJTHO OTEPHUPOBATH TOHATHAMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIIOBOTO
apryMEHTa;

OTIepUPOBATH MOHITUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHMSI M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TOXKACCTBO, YPaBHEHNE, HEPABEHCTBO, PABHOCHIIHHBIC
YPaBHEHUS U yPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh PA3JTUYHBIE METOJbl PEIICHHsS PAIHOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHATh METO/ UHTEPBAJIOB ISl PELLIEHUSI HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH IMOHATHUSAMH: MHOTOWIEH OT OJHOW NEPEeMEHHOW, MHOTOYJICH C
HEeNbIMU  KOO(PGUIIMEHTaMH, KOPHH MHOTOWICHA, MPUMEHATh [IeJIeHHEe MHOTOWJIeHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta mis permenus 3aaay;

CBOOOJHO OMEpUpPOBaTh MOHATHSIMH: CHCTEMAa JIMHEHHBIX YpaBHEHHI, MaTpUIIa,
ONPEACNUTEb MATPULIBI 2 X2 WU €ro TeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenauTenst 2 X 2 sk BBIYUCICHUS €ro 3HaY€HUs, NPUMEHSITh ONpPEACIUTENN I pelieHus
CHUCTEMBI JIMHCHHBIX ypaBHEHUH, MOJCIUPOBATH PEATbHBIC CHUTYallUd C TOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMM, MCCIIEOBAaTh IOCTPOCHHBIE MOJEIM C [OMOINBK MATpUll H
OTIPEICTTUTENCH, UHTEPIIPETUPOBATH IMOJTYUCHHBIN PE3yJIbTaT;

UCIIONIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30BaHus BhIPAXKECHU;



BBIMOJIHATh  NPEOOpa30BaHMsl  YHCIOBBIX  BBIPDAKEHHWH, COJAEP)KAIIMX CTEMEHU C
palMOHAIBHBIM [TOKA3aTENIEM;

UCTONBb30BaTh  CBOicTBa  yiorapudMoB  Juisi  IpeoOpa3oBaHUs  JOTapUPMHUUECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpHpOBAaTh  MOHATUSAMH:  HMppalMOHANbHbIE,  MOKa3aTelIbHBIE U
jorapuMuyecKkre ypaBHEHHsI, HAXOJUTh UX PELIEHUS C MMOMOIIBI0 PAaBHOCHIBHBIX MEPEX0I0B
WM OCYLIECTBIISASI IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYECKHe  (QopMyJibl  uid  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

CBOOOJHO ONEpUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HEo0X0IuMbIe (POPMYIIBI ISl pEIICHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIETTUPOBATh pEalbHbIE CUTYallUd Ha S3bIKE aiureOpbl, COCTaBJISATh BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJa4yM, HCCIEI0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa anreOpsl.

OyHkuuu 1 rpagpuku:

CBOOOJHO OMEpUPOBATh MOHATUAMHU: (QYHKIHS, CHOCOOBI 3a/laHus (QYHKIHMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMMO3UIUSA (YHKIMHA, rpaduk (YHKIHMH, BBIIOIHATH 3JEMEHTapHBIE
npeobpazoBanus rpaduKoB PyHKINH;

CBOOOJHO OMEpPUPOBaTh IMOHATUAMHU: O0JACTh ONpEAETeHUSs M MHOMKECTBO 3HAYCHMH
byHKIMY, HyJIU QYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJHO OINEPHUPOBATH MOHATHAMM: YETHBIE W HEUETHbIE (DYHKIUH, NEPUOINYECKHE
GYHKIMHM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl U MHUHHUMYMBbI (DyHKIHH,
HanOoJIbIlIee M HAaUMEHblIIee 3HaUeHNne (PYHKIUU Ha IPOMEKYTKE;

CBOOO/JHO OINEPUPOBATh MOHATHUAMU: CTENEHHas (YHKIUS C HATypaJbHbIM M IEJBIM
nokasaresneM, rpaduk CTeNeHHON (YHKIMU C HaTypajJbHBIM M LIEJBIM IOKa3aTeieM, rpaduk
KOpPHSI N-O CTENEeHU KaK (PYHKIIMK 0OpaTHOM CTENEHH C HaTypalbHBIM MTOKa3aTEJIEM;

ONEepUPOBaTh MOHATHSAMM: JIMHEWHas, KBaJpaTHYHas M JApOOHO-TMHeWHas (QyHKIHH,
BBITIOJHATH 3JIEMEHTAPHOE HUCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOKa3aTelbHas W Jorapupmuueckas (QyHKIMH, UX
CBOIiCcTBa U rpaUKH, UCIIOJIB30BATh UX IPA(PUKH /171 pEeLIeHHs YpaBHEHMUIA;

CBOOOJHO ONEPUPOBATH IMOHATUSMH: TPUTOHOMETPHUYECKast OKPY)XKHOCTb, ONpEIeTICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKUUH JUIS UCCIENOBaHMS TPOILIECCOB M 3aBHCUMOCTEH IpH
peleHnn 3a1a4 U3 APYTruX Y4eOHBIX MPEJAMETOB U PEaJbHOM KM3HHU, BbIpakaThb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEIMUMHAMU;

Hauvana matemaTnueckoro aHajamsa:

CBOOOJHO OIEPHUPOBATH MOHATHIMU: apudMeTHueckass U reoMeTpudeckas IMpOrpeccus,
OeckoHEeUHO yObIBarolasi reoMeTpuuecKasi Mporpeccus, JIMHEHHBIH U 3KCIOHEHIIUAIbHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

HCITOJIB30BATh MTPOTPECCUU JIJIS PEIIEHUS PEAJIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTH  IMOHATUSAMHU:  IOCIEIOBATEILHOCTh, CHOCOOBI  3aJaHus
MIOCJIETIOBATEIBbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKJICHHS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHalnu3a O€CKOHEYHO MallbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: HETNpEepbIBHBbIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OIEpPHPOBATh MOHATHUEM: (YHKLHUS, HENpepbhlBHAsS Ha OTpe3Ke, MPUMEHSATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH [T peLICHUs 3aa4;

CBOOOJHO ONEpUpOBaTh TMOHATHAMHU: TI€pBasi M BTOpas NPOM3BOAHBIC (DYHKIHH,
KacatesbHas K Tpaduky QyHKIINN;

BBIUHCIIATh IPOU3BOJHBIE CYMMBI, NPOM3BEICHMS, YaCTHOTO M KOMIIO3UIUHU JABYX
(GyHKUUH, 3HaTh IPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIMII;

MCTIOJIb30BaTh T€OMETPUYECKHN U (PU3UUECKUI CMBICT MPOU3BOHOM JUIsl peIlICHHS 3a1a4.



MHoskecTBa M JIOTHKA:

CBO60)IHO OHepI/IpOBaTB IIOHATHUAMU. MHOXKECTBO, onepam/m Haa MHOXKECTBaAMH,

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ui OINMCAaHUs PEATbHBIX ITPOLECCOB
U SIBJICHUI, IPU PEIlIeHUH 3a7a4 U3 APYTUX YUEOHbIX IPEIMETOB;

CBOOOJHO OIEPHPOBATh MOHSATHUSMHU: OIpEAeTeHHe, TeopeMa, YpaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MAaTeMaTHYECKOTO OO0BEKTa, JOKA3aTeIhCTBO, PABHOCWIHHBIE ypaBHCHHUS W
HEpPABEHCTBA.

11 KJIACC

K konmy o0yuenuss B 11 kJacce oOyyaroumuiicsi MOMYYUT CJEAYIOUIME IPEIMETHbIE
pe3yJbTaThl 10 OTIACIBbHBIM TeMaM paboueil mporpaMMel yuyeOHOro Kypca «Anrebpa u Haudana
MaTeMaTHYECKOI0 aHAJIU3a»:

Yuciia 1 BbIYUCICHUA:

CBOOOJIHO OINEpUpPOBaTh TOHATUSAMU: HATypaJbHOE M IIE€JI0€ YHUCIIO, MHOXECTBa
HaTypaJIbHBIX M LEJbIX YMCEJl, UCIIOJIB30BaTh MPU3HAKK AeauMocTH 1enbix uncen, HO n HOK
HaTypaJIbHbIX YHCEN JJIs PeleHus 3a7a4, IPUMEHATh alnroput™M EBkinna;

CBOOOJHO OINEPUPOBATh MOHIATHEM OCTAaTKa MO MOJYJIIO, 3alIMChIBATh HATYpaJIbHBIE YHCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJICKCHBIX
YHcell, MPEJICTAaBIATh KOMIUIEKCHBIE YHCIIa B aJireOpandyeckoidl U TPUrOHOMETpuueckoi (opme,
BBINOJIHATH apUPMETUYECKHUE ONEPALMU C HUMH U N300paXkaTh HA KOOPJUHATHON IJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

cBOOOJIHO  OMEepUpOBaTh  MOHATUSIMU:  HppalMOHANIbHbIE,  TOKa3aTelbHble U
JorapupMUUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MEPEXOI0B;

OCYIIECTBIISATH OTOOP KOPHEH MpHU PEIIEeHUU TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoO0XouMble (POPMYJIBI IJISl PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBHSI, HAXOAUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEN
palMOHATBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOrapuQMHUUYECKUX YpaBHEHHH W
HEPaBEHCTB;

pemiaTh palMOHAIbHbIE, MPpPALUOHAIbHBIEC, IOKa3aTelbHbIE, JOrapupMUYecKHe WU
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COJEpKaIlNe MOIYJIH U TapaMeTphl;

NPUMEHSTH TpapUUecKue METOABI JUIs peIIeHUs] ypaBHEHUI U HEpaBEHCTB, a TAKXKe 3a]au
C mapaMeTpaMu;

MOJICIUPOBATh peajbHble CHTyallud Ha $A3bIKE ajreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMBI I10 YCJIOBHMIO 3a/1ayH, HCCIIENO0BaTh MOCTPOCHHbBIE
MO/IEJIN C UCTIIOJIB30BAHUEM aIllaparta ajareOpbl, MHTEPIPETUPOBAThH MOTYUYESHHBIA PE3ybTaT.

@OyHkuum 1 rpadpuku:

CTPOUTH TpaMKH KOMMO3MLIUU (YHKUIUH C MMOMOIIBIO 3JIEMEHTAPHOI'O HCCIEIO0BAHUS U
CBOMCTB KOMITO3ULIMU JABYX (PYHKIIHIA;

CTPOUTH FreoMeTpruYeckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIMHATHOM MIIOCKOCTH;

cBOOO/IHO OINIEPUPOBAThH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHSATH QYHKIMH JUI MOJECIMPOBAHUS U UCCIIEI0OBaHUS PEaIbHBIX MIPOIIECCOB.

Hauyana maTeMaTH4yeckoro aHajimsa:

UCTOJIb30BaTh MPOU3BOJAHYIO Ul HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
SKCTPEMYMBI;

HaXOJUTh HauOOoJbIIIee U HAUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO U HAaXOXJICHHS HAWIY4YIEero peuieHusl B MPHUKIaJHbIX, B
TOM YHCJIE COLUAIBbHO-DKOHOMHYECKHX, 3a7adax, JUIsl ONpPENEIEHHUs] CKOPOCTH U YCKOPEHUs
npolecca, 3alaHHOro GopMYJIOi UK rpapuKoM;



CBOOOJTHO ONEpUPOBATh MOHATHIAMU: IEPBOOOpa3Hasi, ONpeeNEHHbIN HHTErpall, HaXOAUTh
nepBoOOpa3Hble 3JIEMEHTAPHBIX (YHKIUI M BBIYUCIATH UHTErpan mno ¢opmyine HproToHa-
JletiOuuma;

HAXOAUTH IJIOLIAAN MIOCKUX GUTYp U 00BEMBI TEJ C MOMOLILIO HHTETpaa;

UMETh MPEJCTaBICHHNE O MAaTEMaTU4YECKOM MOJEIMPOBAHMM HAa TPUMEPE COCTABIEHUS
muddepeHInaIbHbIX YpaBHEHUI;

pemaTh NpUKJIaJHBIEe 33/1a4M, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U (PU3UYECKOTO
Xapakrepa, CpeICTBAMH MaTEMaTHUECKOIr0 aHAJIN3a.

COJAEP)KAHUE OBYYEHUA

10 KJIACC - 136 HACOB
Yuciia 1 BBIYUCICHUA

Parnonanehele uncina. OObIKHOBEHHBIE M JECSATUYHbIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanyeckue 1podu. Ilpumenenue qpobdeil 1 NpoIeHTOB JUIsl PeLIECHUS TPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU.

JleiicTButenbHble yKcna. PanuoHanbHble M HMppaluoOHalbHbIE yucia. Apudmernyeckue
OIepalMy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyJb ACUCTBUTEIBHOIO YHUCIIA U €r0 CBOMCTBA.
[TpuOnk€HHbIE BBIYMCIICHUS, [IpaBWJIa OKPYIJIEHMs, TPUKHIKA U OLEHKa pe3yJsbTara
BBIYHMCIICHUM.

Crenensb ¢ nensiM nokasarenem. bunom Herotona. Mcnonb3oBanue noaxonsueil GopMel
3aIMCHU NEUCTBUTENBHBIX YUCEII ULl PELECHUs IPAKTUYECKUX 3a1a4 U IIPEACTABICHNS JaHHbIX.

Apudmerndeckuil KOpeHb HaTYpaJbHON CTEIIEHH U €0 CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeleM M €€ CBOWMCTBA, CTENEHb C JIEUCTBUTEIIBHBIM
[IOKa3aTeJIEM.

Jlorapudm yucna. CpoiictBa siorapudma. JlecsTHUHbIE U HaTypaibHbIE JIOrapU(pMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHIT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC W
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHM-CIIEACTBUs. HepaBeHCTBO, pellieHue HEPABEHCTBA.

OcHOBHbBIE METO/bl PELICHUS LIETbIX U JPOOHO-PALMOHATBHBIX YPAaBHEHUN M HEPaBEHCTB.
MHorounessl OT OJHOM INEPEMEHHOW. JlelleHne MHOrO4iIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema besy. MHorounens! ¢ nensivMu koddduruentamu. Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHA, COACPIKAIIMX CTENIEHH U KOPHH.

HNppannonaneeble  ypaBHeHUs. (OCHOBHbIE METOABI  PEHICHUS  HPPALUOHAIBHBIX
YPaBHEHHH.

ITokaszaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IBI PEIIEHHUS IT0KA3aTEIbHBIX YPABHEHUN.

[TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX JIOTAPU(PMBI.

Jlorapudmuueckne ypaBHeHHA. (OCHOBHBIE METOJbI PpEHICHHUS] JIOTapU(PMUUYECKUX
YPaBHEHHHU.

OcHoBHble TpuroHomerpuueckue ¢opmynbsl. [IpeoOpasoBaHHe TPUTOHOMETPUUYECKUX
BbIpaKCHUM. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHHMN.

Pemenne cucrem nMHEHHBIX ypaBHEHMH. Marpuia CHCTEMbl JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro TIEOMETPUYECKHH CMBICI W CBOWMCTBA, BBIUUCIICHHE
€ro 3HAYEHMs,, NPUMEHEHUE OIpPEACIIUTENS Il PElICHUsS CHUCTEMBl JIMHEHMHBIX YpPaBHEHHM.
Pewenne npukinaiHbIX 3a7ad C IMIOMOIIBIO CHCTEMBI JIMHEHMHBIX ypaBHeHUU. lccrnenoBanue
MIOCTPOEHHON MOJIENU C TOMOIIBI0O MAaTPHUIL U ONTPEACTUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIEH pealbHOM CUTYallUH C IMOMOIIBIO YPAaBHEHHUU U
HepaBeHCTB. [IprMeHeHHe ypaBHEHHH M HEpPAaBEHCTB K PEIICHHI0 MAaTeMaTHYECKMX 3aJad U
3aJa4 U3 pa3IMUHbIX 00JacTel HAYKU U pealbHOU KU3HH.

@OyHkuuM U rpaguku



@OyHKIWs, crnocodbl 3amaHus ¢(yHKIMUA. B3auMuo oOpatHble ¢yHkumu. Kommosunws
byuxuil. ['paduk pyHkumun. DnemeHtapHsle mpeodpa3oBanus rpadukoB QyHKINMN.

OO6nacTp ornpeeneHuss 1 MHOKECTBO 3HadeHUH ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YETHble M Heu€THble (yHKuuu. [lepuognueckue Qynknuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBbI QyHKUIMU. Hanbomnbiiee 1 HauMeHbIIee
3Ha4YeHUs PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBagpaTHYHast U APOOHO-JIMHEHHAs QyHKIUHN. DJIeMEHTapHOEe UCCIIe0BAaHUE U
MOCTPOEHNE UX rpauKoOB.

Crenennas (QyHKIMS C HaTypaJbHBIM W LEJNbIM Moka3areneM. EE cBoiictBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il CTemeHW Kak (PyHKIMHU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTEJIEM.

[TokazarenbHast u jgorapudmuyeckas GyHKUUHU, UX cBoWcTBa U rpaduku. McnonszoBanue
rpaduKoB (PYHKIUH U1 pelieHns ypaBHeHUH.

TpuronomeTrpuyeckass OKPYXKHOCTb, ONpEJEIIEHUE TPUTOHOMETPUUYECKUX  (QYHKIUN
YHCIIOBOTO apryMEHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U sBJIeHUsAX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Hauyana maTteMaTHuecKoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTHUeCKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHMYEHHBbIE MOCNeoBaTeIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reomeTpuyeckas — nporpeccuu.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH TeOMETPUYECKON MPOTPECcCHH.
JIMHEeWHBII M AKCHOHEHUUAIbHBIM pocT. Yucino e. @opmysia CIOXKHBIX MPOLIECHTOB.
Hcnonp30BaHuE NPOTPECCUM ISl PELIEHUS PEANIBHBIX 3a]a4 IPUKJIAIHOTO XapaKkTepa.

HenpepeiBHble (QyHKIMM ¥ HX CBOMCTBA. TOUKM pa3pbiBa. ACHMIITOTHI TI'pa(UKOB
¢yukuunii. CoiicTBa (DyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB JUIS pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPepbIBHBIX QYHKIUH JIsl pelIeHus 3a/1a4.

[TepBas u BTOpas nmpousBojaHble pyHKIMH. OnpeneneHne, reoMeTpuIeckuil u Gu3nIecKuii
CMBICIT IPOM3BOAHOM. Y paBHEHHUE KacaTeIbHOM K rpa@uKy QyHKIHH.

[TpousBosHbIe AneMeHTapHbIX (QyHKIMHA. [Ipon3BoHAS CyMMBI, TPOU3BEAECHUS, YACTHOTO
U KOMIO3UINU QYHKIUH.

MHoxecTBa M JIOTHKA

MHOkecTBO, ONepaly HaJl MHOXECTBAaMH U MX CBOMCTBAa. [[narpammsl Ditnepa—BenHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOXKECTBEHHOIO amnmnapara Uil ONUCaHMs peajbHBIX NPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX PEIMETOB.

Omnpenenenue, Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOro  OOBEKTa,  CJENICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIE YPaBHEHHUSI.

11 KJIACC - 136 yacos

Yucjia 1 BLIYMCIEHUS

HatypanbHble W 1mensl € 49ucia. [IpuMeHeHue NPU3HAKOB JEIMMOCTH IICNBIX YHCET,
Hanbonpmui obmuii genutensd (nanee — HOJ) u Hanmenbinee obmee kpatHoe (ganee — HOK),
OCTaTKOB T10 MOAYJIIO, alrOpuT™Ma EBKITMIA [T peIieHus 3a/1a4 B IIEJBIX YHCTIax.

KommiekcHple uucma. AnreOpawueckass W TpPUTOHOMETpUYecKas (QOpPMBI  3allUCU
KOMIUIEKCHOTO YuCiia. Apu(pMETHIESCKHE ONEpaliy ¢ KOMIUICKCHBIMHU dHciamMu. M3o00paxkenue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOU miockoctu. @opmyna Myaspa. Kopuu n-oit ctenenn u3
KOMIUIEKCHOTO dYHcia. [IpruMeHeHHWe KOMIDICKCHBIX YHCEN JUIS pelieHus] (U3HUECKUX U
TeOMEeTPHYECKHX 3a7ad.

YpaBHeHUsI M HEpaBEHCTBA



Cucrema u COBOKYITHOCTh YPaBHEHHMI M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPHUUECKUX YpPaBHEHHUH C TOMOIIBI0 TPUTOHOMETPHUECKOM
OKpYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS MTOKa3aTEeIbHBIX U JIOTapu(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELIEHUS UPPAIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEW PallMOHAIbHbBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPaBHEHHH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIApAMETPAMHU.

[IpumeHneHre ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PEIIEHUI0 MAaTeMaTHYECKHX 3a1ad U
3aJa4 M3 Ppa3IMYHBIX OONacTe HayKH W peajbHOM >KM3HM, HHTEPHpETalus IOJyYSHHbIX
pe3yJIbTaTOB.

DOyHKUMH U TPaPUKHU

I'paduk xommnosunuu ¢yHkuuil. ['eomerpudeckre oOpas3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKH.

I'paduueckue MeTOIBl pelIeHUs ypaBHEHMH M HepaBeHCTB. [paduyeckue MeToJbI
pelieHus 3aa4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (YyHKIMHA IS UCCIEIOBaHHUS MPOIECCOB U 3aBHCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4ecKoro aHajamnsa

[IpumeHeHne NPOU3BOAHON K HUCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTh U DKCTPEMYMBI.
Haxosxenne HanOobIero 1 HAaMMEHbIIETo 3HAYeHNH HeMTPephIBHOM (PYHKIIMH HA OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM [UISI HAXOXKJIECHUS HAWIY4YIIero pPElIeHUS B IPUKIIATHBIX
3aadax, JJIs OIpENEeNIEHUs] CKOPOCTH U YCKOPEHHs TIpoliecca, 3aJaHHOTO (GopMysoil wuiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOooOpa3HbIX. IlepBooOpasHble 3IeMEHTApHBIX
byuxuil. [IpaBuna HaxoXAeHNS IEPBOOOPA3HBIX.

Wuterpan. ['eoMerpuueckuil cMbICI MHTErpajia. BerunciaeHne onpenenéHHoro MHTerpaiga
no popmysne HoroTona-Jleitouua.

[IpumeHeHne uWHTErpajga s HaXOXKICHUS IUIOMIAJeH TMIockux ¢uryp u 0o0bEMOB
FeOMETPUUECKHX Tell.

[Tpumeps! pemennii auddepeHnanbHbIX ypaBHeHHA. MaTeMaTuueckoe MOJIeIMpOBaHUe
peasIbHBIX MPOLECCOB C MOMOUIbIO AU(PPEpeHInANbHBIX YPABHEHUH.

TEMATHUYECKOE INTAHUPOBAHHUE

Temarnueckoe miaHupOBaHHE yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOIo
aHaJIN3a» COCTABJIEHO C yYeTOM paboueil MporpaMMbl BOCIIUTAHHS.
BocnurarenbHblil moTeHnuana kypca. Bocrutanue — eATeNbHOCTh IO Tepeaaye HOBBIM
MOKOJICHUSIM ~ OOIIECTBEHHO-UCTOPUUYECKOTO  OMbITA, IUIAHOMEPHOE M  IeJIEHANpPaBICHHOE
BO3/ICIICTBHE HAa CO3HAHUE U MOBEJCHHE YEJIOBEKa C L0 (POPMUPOBAHNUS Y HETO ONPEIEIEHHBIX
YCTAHOBOK, TOHSATHM, MPUHIMIIOB, IEHHOCTHBIX OPUEHTALMH, 00ECIeUNBAIOIINX YCIOBUS JUIS
€ro pa3BUTHSL, MOATOTOBKH K O0IIIECTBEHHOM KU3HU U TPYyAY.

Peanuzanus nemarornyeckuMu paOOTHUKaMM BOCHHUTATENBHOTO IOTEHIMANA YpOKa
IIPEIIOJIAraeT CleIyolIee:
-ycmanoeneHue 008epumenbHblX OMHOUeHUL MEXITY YUUTEIEM U ero yYeHUKaMH,
CHOCOOCTBYIOLIMX IMO3UTUBHOMY BOCHPHUSATHIO YyYaIlUMHUCS TpeOOBaHUM M NPOChO yduTels,
NPUBJIEUEHUIO HMX BHHUMaHMs K OOCyXZaeMol Ha ypoke HWHPOpMaluu, aKTHUBU3ALHUU
MXII03HAaBATEIbHON JEATEIBHOCTH;
-nobydicoerue nuyeucmos COONIOAATh HA YPOKE OOIIEMPUHSATHIE HOPMBI MOBEIICHHUS, MpPaBHIIa
OOIIEHUS CO CTapIIUMH (YUUTENISIMU) M CBEPCTHUKAMM, NMPUHLUIBI Y4eOHON IUCHUUIUIMHBI U
caMOOpraHU3al|H;
-npuenedeHue BHUMAHUA y4aujuxcsi K IIEHHOCTHOMY AacIlleKTy M3y4YaeMbIX Ha ypOKax SIBICHUH,



opranuzanys uX paboTBHl C IMOJlydyaeMOW Ha ypOKE COLMAIBbHO 3HAYMMOM HHQOpMarumer —
MHUIMHPOBaHUE €€ OOCYXKIEHHsI, BBICKA3bIBaHMs YYalllUMHUCS CBOErO0 MHEHHUS IO €€ TOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOILIEHUS; OpraHu3allus MPEeIMETHBIX 00pa30BaTeIbHBIX COOBITHN
(mpoBeneHUE MPEAMETHBIX JIeKaa) A OOy4aromMXCsl C LENbI0 Pa3BUTHS MO3HABATENbHOU U
TBOPYECKOI aKTHBHOCTH, MHUIIMATUBHOCTU B PA3IMYHBIX c(hepax MpeIMEeTHON NesTeTbHOCTH,
PacKpbITUS TBOPYECKMX CHOCOOHOCTEH O0O0ydwarommxcsi C pasHbIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMH U MHIMBUAYAIbHBIMU BO3MOXHOCTSMU;

-MCIIOJIb30BAHME BOCIHHUTATEIbHBIX BO3MOXKHOCTEH COJep)KaHus Y4eOHOro mnpeaMmeTra uepes
0eMoHCmpayuto NETIM HpUMepos OTBETCTBEHHOIO, TPAaXKAAHCKOTO TIOBEAEHUS, IMPOSBICHUS
YEJIOBEKOIOOUS U TOOPOCEPACUHOCTH, Yepe3 M0I00p COOTBETCTBYIOIMMUX TEKCTOB ISl YTCHHUS,
3aJa4 JJIs pelieHus], MPoOIEMHBIX CUTYAIUH /Ui 00CYX/I€HUS B KJ1acce,

-IPUMEHEHNE Ha YPOKE UHMEPAKMUBHLIX ()OpM pabdombl yHaUIUXCS: WHTEIUIEKTYyallbHBIX WID,
CTUMYJHUPYIOUIMX I103HABAaTEIbHYI0O MOTHBALMIO JIMIEMCTOB; IUAAKTHYECKOrO TeaTpa, Ile
MOJTyYE€HHBIE HAa YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTPaJbHBIX IOCTAaHOBKAX; IUCKYCCHH,
KOTOpBbIE JAIOT YYaLIUMCS BO3MOKHOCTh PHOOPECTH OMBIT BeIEHUs] KOHCTPYKTHBHOT'O IMAJIOTA;
rpynmnoBoi pa®oThl WM pabOTHl B Mapax, KOTOpble yyaT MIKOJIbHUKOB KOMaHAHOHN pabote u
B3aMMOJEHCTBHIO C IPYTUMH JETHMU;

-GKII0UEHUE 8 YPOK USPOGbIX npoyedyp, KOTOPbIE TIOMOTal0T MOJAEPKaTh MOTUBALUIO AETEH K
MIOJIyYEHUIO 3HAHUM, HAJAKHWBAHWUIO IO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIIEHMH B Kiacce,
MOMOTal0T YCTaHOBJIEHUIO JOOpOKeIaTeIbHOM aTMOCc(ephl BO BpeMs ypOKa;

-opeanuzayus wegcmea MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUalIUXCs HaJl MX
HEYCIMEBAIOIMMH OJHOKJIACCHUKAMH, JaloIIero JIMLIEUCTaM COLMAJbHO 3HAYMMBINA OIbIT
COTPYJIHUYECTBA U B3aUMHOM MOMOILIY;

-ucnonvzosanue mexnonoauu «llopmgponuoy ¢ 1LeNbIO Pa3BUTHUA  CaMOCTOSITEIBHOCTH,
pediekcun 1 caMOOLIEHKH, TUIAHUPOBAHUS JESATEIbHOCTH, BUJICHHUS MPABUIBHOTO BEKTOPA JUIS
JAbHENIIET0 pa3BUTHS CITIOCOOHOCTEH;

-UHUYUUPOBAHUE U NOOOEPIHCKA UCCIe006aMENbCKOl  OesimelbHOCmy JIMIEUCTOB B paMKax
peaiM3allud MMM HMHAWBHUIYaJbHBIX M TPYIIOBBIX HCCIEIOBATEIbCKUX IMPOEKTOB, YTO AAcT
yUYaIIUMCsl BO3MOYKHOCTh IPHOOPECTH HABBIK CaMOCTOSITEIBHOTO PELICHHUS TEOPeTHUECKOM
po0JieMbl, HABBIK T'€HEPUPOBaHUS U OPOpPMIIEHUSI COOCTBEHHBIX MJIEH, HABBIK YBAKUTEIHHOIO
OTHOLICHHUS K YYXXUM HIesM, OpOpMIIEHHBIM B paboTax Jpyrux HccienoBareneld, HaBbIK
myOJIMYHOTO BBICTYIUIEHUS Tepe]] ay IMTOpUell, apryMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUYKU
3peHusl.

®opMbl pean3alii BOCIUTATEJIHLHOI0 KOMIIOHEHTA IIKOJbHOI0 YPOKa:

IIpaBuia kadunera. rposas (hopma ycTaHOBKM IpaBuI KaOMHETa MO3BOJISET JOOUTHCS
JUCIUIUIMHBI HA YPOKE, MMPEeKpallleHus OI03/1aHuil Ha YPOK, MPaBUILHOW OpraHu3anuu padbodero
mecta. Ilpm »3TOM y oOywarommuxcs (GOPMHUPYIOTCS  HAaBBIKM  CaMOOOCITY>KHUBaHMS,
OTBETCTBEHHOCTH 32 KOMaHJY-KJIaCcC, YBaXXEHHE K OKPY’KAIOLIUM, MPUHATHE COIUAIBHBIX HOPM
oOmiecTBa.

IIpakTMKOOpPHEHTHPOBAHHOCTb. BKitoueHne B ypok HHGOpPMALMK W3 aKTyaJbHOU
noBecTku (BpyueHue HoOeneBckoil mnpemMuM, NOJUTHYECKHE COOBITUS, Teorpaduyeckue
OTKPBITHS U T. 11.), o0cyxkaeHue npodiaem u3 nosectku IOHECKO, B3aumooTHoIeHNH nroaen
yepes NpeaIMEeTHYI0 cocTapisionlyto. Co3laHue ycloBus sl MPUMEHEHUS PEeIMETHBIX 3HAHUN
Ha MPaKTUKE, B TOM YHUCJIE U B COLMAJIBHO 3HAYMMBIX Jienax. Takas AesITeIbHOCTbh Pa3BUBAET
CIIOCOOHOCTH MPUOOPETATh 3HAHUSI Yepe3 MPU3MY MX MPAKTHUECKOTO MPUMEHEHUSI.

E:xeroqnasi HIK0JbHAsA HAYYHO-NPAKTHYecKas KoOH(epeHuus. PopMa opraHuszanuu
HaY4YHO-HUCCIIEJ0BATENbCKON IEATEIbHOCTH 00YyYatoLMXCsl ISl yCOBEPIIEHCTBOBAHMS ITpoLecca
oOyuenus u mnpodopueHTauuu. B mporecce AesTEIBHOCTH NMPOUCXOAUT PAa3BUTHE HABBIKOB
UCCIIEIOBATEIbCKOW  pabOThl; HABBIKOB KOMMYHHMKAallMM M CaMOpa3BUTHs, MOJIy4YCHHE
MO3UTHUBHOTO OIBITa OOIIEHHSI CO B3POCIBIM HAa OCHOBE IpeIMeTa, 3HAKOMCTBO C MPOEKTHBIM
LIUKJIOM.



ledgcTBO (HacTaBHU4YecTBO). Opranuszanyus medcrTBa CHIBHBIX YYSHUKOB B KJIACCE HaJ
Oonee cnabbimu. Takast (opma paboThl crocoOCTBYeT (OPMUPOBAHUIO KOMMYHUKATHBHBIX
HaBBIKOB, OIIbITA COTPYIHUYECTBA U B3aUMOIIOMOIIIH.
HNurepakTuBHble (opMbl paboThl ¢ O0y4arOMIMMHCS, KOTOpbIe Jal0T 00ydaromuMcs
BO3MOXKHOCTb MPHOOPECTH OMBIT BeJICHHUs] KOHCTPYKTHUBHOI'O IMAJIOra U yyaT KOMaH/IHOH paboTte
7 B3aMOJICHCTBHIO



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC - 136 YACOB

Ne HaumeHnoBanue pa3zenoB U TeM MPOrpaMMbl KonnuecTBo yacos DrexTpoHHbIE (LIUPPOBHIE)
n/n Beero|| Konrtponbnbie | Ilpaktudeckume 0obpasoBaTenbHbIEC PeCypehl
paboThI paboThI
1 MHO0XeCTBO AeHCTBUTENbHBIX Yrcell. MHOrowIeHEl. PanonaibHbIe 24 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI TMHENHBIX YPAaBHEHUN
‘2 Hq)yHKI_II/II/I u rpadukn. CrenenHas GyHKIUS C LEIBIM TOKa3aTeIeM || 12 || 1 H H |
3 Apudmernueckuii KOpeHb n-0if cTernenu. MppanmoHaibHbIe 15 1
ypaBHEHUS
‘4 HHOKaSaTeI{BHaH ¢dynkius. [TokazaTenbHble ypaBHEHUS || 10 || 1 H H |
‘5 HﬂorapmbMquCKa;l ¢bynkuus. Jlorapupmudeckne ypaBHEHUS || 18 || 1 H H |
‘6 HTpHFOHOMeTqueCKHe BBIPA)KCHUS U YPABHEHHUSI || 22 || 1 H H |
‘7 HHOCJ‘Ie,ZIOBaTeJ'ILHOCTI/I U [IPOTPECCUM || 10 || 1 H H |
‘8 HHerepHBHHe ¢dbynkuuu. [TponsBogHas || 20 || 1 H H |
‘9 HHOBTOpeHI/Ie, 000011IeHNEe, CHUCTEMATH3allA 3HAHUHI || 5 || 2 H H |
(OBILIEE KOJIMYECTBO YACOB 10O [IPOTPAMME | 136 | 10 [ 0 [ |
11 KJIACC - 136 YACOB
No HaunmenoBaHue pa3iennoB U TEM IPOTrPAMMBI | KonnyecTBo vacos ‘ DOnekTpoHHBIC (IU(POBEIE)
/m Bcero| KonTponsHbie [IpakTHyecKue 0bpasoBaTeNbHbIEC PECYPChl
paboThI paboThI
‘1 HI/Iccne)mBaHHe (GYHKIMH ¢ TOMOLIBIO IPOU3BOAHON H 22 H 1 H H |
‘2 HHepBoo6pa3Ha;{ Y MHTETpall “ 12 “ 1 H H |
3 I'paduiku TpuroHoMeTpUUeCKUX (HYHKITHIA. 14 1
TpuronomeTpruyeckrue HEpaBEHCTBA
4 HppauumonanpHble, OKa3aTeJIbHbIE U JJOTapU(pMUUECKUe 24 1
HEPABEHCTBA




Ne HaumenoBanue pa3iesnoB u TeM MPOrpaMMbl |

KomnuecTBo yacos

DOnekTpoHHbIE (U(POBHIE)

n/n Beero|| KontponbHbie [IpakTuueckue 0bpasoBaTenbHbIC PeCypehl
paboThI paboTHI
‘5 HKOMHJ’IGKCHBIG qucia “ 10 “ 1 H H |
‘6 HHaTypaJILHLIe Y LIeJIbIC YucIia “ 10 “ 1 H H |
7 CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX IOKA3aTENbHbIX H|| 12 1
Jorapu(pMUUECKUX YpaBHEHHM
‘8 H3a)1atm C mapameTpaMu “ 16 “ 1 H H |
‘9 HHOBTOpeHI/Ie, 0000111eHMEe, CUCTEMATH3allis 3HAHUH “ 16 “ 2 H H |
IOBILIEE KOJIMYECTBO YACOB 10O [IPOTPAMME | 136 | 10 [ 0 [ |

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC - 136 YACOB

‘ Ne H Tema ypoka

KonuuectBo uacoB ”

[ara

H OneKTpOHHBIE LHU(POBBIE |




/o Bcero| Kontponbubie || IIpaktuueckue | usydeHus || oOpa3oBaTelbHbIE PECYPCHI
paboThI paboThl
‘1 H[[MHO)KeCTBo, omnepalry HaJl MHOKECTBAMH U UX CBOMCTBA H 1 H H ” H
‘2 HﬂnarpaMMm Olinepa-Benna H 1 H H ” H
3 [IpuMmeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara AJist 1
penieHus 3aaa4y
4  |PauuonanbHbie yncna. OOBIKHOBEHHBIE U ACCSITUYHBIC APOOH, 1
MIPOIICHTHI, OECKOHEYHBIC TIEPHUOTUUECKHIE TPOOH
5 Pammonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, 1
MPOLIEHTHI, 0ECKOHEYHBIC IEPUOANYECKUEC JPOOH
6 |[Ipumenenue apoOeil U NPOLEHTOB ISl PEIICHUS TPUKIIaHBIX 1
3a1a4
7  |[Ipumenenue apobeii U IPOIEHTOB JUIS PEIICHUS TPUKIIATHBIX 1
3aj1ad
8 ||[delicTBUTENBHBIC YKCIa. PallMOHAIBHBIE U UPPALIMOHAIBHBIE 1
qucia
‘9 HApH(bMeTquCKHe ONEPALMH C JEHCTBUTEIBHBIMU YUCIAMU H 1 H H ” H
‘10 HMoglym) JNEWCTBUTEIILHOTO YKCJIAa U €T0 CBOMCTBA H 1 H H “ “
11 |T[IpubGnmkEHHBIC BHIYUCIICHHUS, IPABUIIa OKPYTICHUS, TPUKUIKA 1
Y OIICHKA pe3yJjibTaTa BEIYUCICHUN
12 |OcHOBHBIE METO/IbI PEIIECHUS LENbIX U APOOHO-PALIMOHATIBHBIX 1
YpaBHEHUH U HEPABEHCTB
13 ||OcHOBHBIE METO/IBI PEIICHUS IENBIX U APOOHO-PAITMOHATBHBIX 1
YpPaBHEHUMN U HEPABEHCTB
14 |OcHOBHBIE METOBI PEIICHHMS IICJIBIX B IPOOHO-PAIIMOHATBLHBIX 1
YPaBHEHUM U HEPABEHCTB
15 |[MHoro4ieHsl OT OTHOU MepeMEeHHO. JleeHne MHOTOWIeHa Ha 1

MHOTI'OYJICH C OCTaTKOM. TeopeMa BCSY




No Tema ypoxka ‘ KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
‘16 HMHoroqneHH ¢ nenbiMu ko3 unnentamu. Teopema Buera H 1 H H “ “
‘17 “PemeHHe CHUCTEM JIMHEHWHBIX YPaBHECHUI H 1 H “ “ “
‘18 HPCI_HCHI/IG CHUCTEM JIMHEHWHBIX YpaBHEHUI H 1 H H “ H
19 |[Matpuua cuctemsl JIMHEHHBIX ypaBHEHUI. OnpeaenuTeins 1
MaTpuLbl 2X2, ero TeOMETPUYECKUIA CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAUCHUS
20 ||OnpepenuTens MATPUILBI 2X2, €r0 TEOMETPUUECKUNA CMBICT U 1
CBOWCTBA; BHIYHUCIICHNE €0 3HaYCHUS
21 |[IpumeHeHne onpeaesuTeNs s peIeHUs] CUCTEMbI JIMHEHHBIX 1
YpaBHEHUI
22 ||Pemenue npuKiIaaHbIX 337a4 C HOMOIIBIO CUCTEMBI JTUHENHBIX 1
ypaBHEHUI
23 |Pewenue npukiaaHbIX 3a/1a4 C IOMOIIBIO CUCTEMBI TMHEWHBIX 1
ypaBHEHUM
24 |KoutpomabHas pabora: "PamnmronanbHble ypaBHEHUS U 1 1
HepaBeHcTBa. CUCTEMbl IMHEHHBIX YpaBHEHUN"
25 || ®ynkuus, ciocoOwl 3a1anus GyHKIUU. B3auMHo oOpaTHbIe 1
¢dbynkun. Komnosunus GyHKIui
26 |I'paduk pynkuu. dnemenTapHbie npeoOpa3oBaHus rpadukoB 1
byHKIMA
27 ||ObnacTh onpeneneHuss © MHOXeCTBO 3HaueHui ¢pyHkimu. Hymm || 1
¢dbyskuuu. [IpoMexxyTKH 3HAK MOCTOSTHCTBA
28 |Yérnble u Heu€THbIE QpyHKIMU. [leproanueckue GyHKINN. 1
ITpomexyTKH MOHOTOHHOCTH (DYHKITHH
29 |MakcuMyMbl 1 MUHUMYMBI (pyHKIMA. Hanbompmee u 1
HalMEHblIee 3HaueHue (PyHKIUN Ha IPOMEKYTKE




No Tema ypoxka ‘ KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
‘30 HHI/IHeﬁHaﬂ, KBaJipaTH4Has U ApOOHO-TUHEIHAs PYHKIINU H 1 H H “ “
31 ||DnemeHTapHOE UCCIEAOBAaHUE U TIOCTPOCHHUE TPA(UKOB ITHX 1
byHKIUH
32 | DnemeHTapHOE UCCIEI0BAHUE U TOCTPOEHHUE rPapUKOB ITUX 1
byHKIMIA
‘33 HCTCHCHB ¢ 1enbIM nokasarenem. buaom Hetorona H 1 H H ” H
‘34 HCTCHCHB C LeJsibIM nokasarteneM. buaom HeroTona H 1 H H ” H
35 ||CrenenHast pyHKIMS ¢ HATYpaIbHBIM U IENIBIM TToKa3areneM. E€| 1
CBOIcTBa U Tpaduk
36 ||[KonTposbHas pabota: "Crenennas ¢ynkuus. E€ cBoiicTBa n 1 1
rpadux"
37 ||ApudmeTndeckuii KOpEHb HATYPAJIbLHOM CTETICHU U €TO 1
CBOMCTBA
38 ||Apudmerndeckuii KOpeHb HATYPAILHOW CTETIEHU U €T0 1
CBOMCTBA

39 |[IIpeoGpazoBaHMs YHCIOBBIX BEIpAXKEHUH, coepxamux crenenu | 1
1 KOpHU

40 |[ITpeoOpa3oBaHUs YMCIOBBIX BRIPAKCHHM, COACPIKAITUX CTeTIeHH | 1
Y KOpHU

41 |[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUI, cofepKalux creneHu | 1
U KOPHH

42 |UppaunonainbHble ypaBHEHHs. OCHOBHBIE METO/IbI PEILICHUS 1
UppalMOHATIBLHBIX YPaBHEHUI

43 ||UppauroHaiibHbie ypaBHEeHUs. OCHOBHbBIE METO/IbI PEIICHUS 1
WPpALMOHATILHBIX YPaBHEHUN




No Tema ypoxka KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

44  |UppauroHaiibHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIECHUS 1

VPPALMOHAJIBbHBIX YPaBHEHUI
45 |PaBHOCHJIBbHBIE IEPEXO/IB] B PEIIEHUN UPPALMOHATIBHBIX 1

ypaBHEHUM
46 |PaBHOCHIBHBIE IEPEXO/B] B PEILIEHUN UPPALIMOHATIBHBIX 1

YpaBHEHUI
47 |[PaBHOCHIIBHBIE IEPEXOBI B PEIICHUH HPPALMOHAIBHBIX 1

ypaBHEHUI
48 |PaBHOCHJIBbHBIE IEPEXO/IBI B PEIIEHUN UPPALMOHATIBHBIX 1

YpaBHEHUM
49 |CoiicTBa 1 rpauk KOpHS N-0i CTENEHU KaK (PYHKLUU 1

00paTHOH CTENEHH ¢ HATypaIbHBIM MTOKa3aTeIeM
50 ||CoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHU KaK PYHKIINU 1

00paTHOM CTENEHH ¢ HATypaJIbHBIM MTOKa3aTeIeM
51 |KontponbsHas paboTta: "CBoiicTBa 1 rpad)uk KOpHS n-oi 1 1

crenenu. MppammonansHeie ypaBHeHHS "
‘52 HCTGHGHB C pallMOHAJILHBIM ITI0KA3aTeJIeEM U €€ CBOMCTBA H 1 H H || H |
‘53 HCTCHCHB C pallMOHAJILHBIM IT0KA3aTeJIEM U €€ CBOMCTBA H 1 H H ” H |
‘54 HCTCHCHB C palMOHAJILHBIM II0Ka3aTeNeM U €€ CBOMCTBA H 1 H H ” H |
‘5 5 HHOKa3aTenLHa51 ¢GyHKIWMs, €€ CBOWCTBA M TpaduK H 1 H H ” H |
‘56 HI/ICHOHL3OBaHHe rpaduka QyHKIMU ISl pEIeHNs ypaBHEHUN H 1 H H “ “ |
‘57 “HCHOJ‘ILBOB&HI/IC rpaduka QyHKIUU I pEIICHUs] ypaBHCHUI H 1 H “ “ “ |
58 |[IToxa3aTenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS 1

ITOKa3aTeJIbHBIX YPABHEHUMN
‘59 “HOKaSaTeHBHHe ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIICHUS H 1 H H “ “ |




No Tema ypoxka ‘ KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

‘ HHOKaSaTeJ'II)HBIX YpaBHEHUH H H H “ “ |
60 |[loka3arenbHble ypaBHEeHUsS. OCHOBHBIE METO/IbI PELICHUS 1

IIOKA3aTEJIbHBIX YPABHEHUM
61 |[KonTpombHas pabota: "lIloka3arenbHas QyHKIHS. 1 1

[TokazarenbHble ypaBHEHUS "
‘62 Hﬂorapn(bM yrcna. CBoiicTBa nmorapudma H 1 H H ” H |
‘63 HﬂorapH(I)M yucia. CBoiicTBa norapudma H 1 H H ” H |
‘64 HﬂorapmbM yucia. CBolicTBa Jorapugma H 1 H H ” H |
‘65 HJIeCﬂTHqHLIe U HaTypaJibHbIE JTOTapu(pMbI H 1 H H “ “ |
‘66 “I{e(:ﬂTI/IquIe Y HATypaJIbHBIE JIOTApUPMBI H 1 H “ “ “ |
‘67 HHpeo6paaoBaHI/Ie BBIPKEHUH, COepKAIIUX JTOTapHU(PMBbI H 1 H H || H |
‘68 HHpeo6pa30BaHI/Ie BBIPKEHUH, COIepKAIIUX JTOTapHPMBI H 1 H H ” H |
‘69 HHpeo6pa30BaHHe BBIPAKEHHH, COAEPKALIMX JIOrapHYMbI H 1 H H ” H |
‘70 HﬂorapmbMHl{GCKas[ byHKIWs, €€ CBOWCTBA U rpaduK H 1 H H ” H |
‘71 HHorapI/I(bMquCKaﬂ byHKIMs, €€ cBoiicTBa U rpaduk H 1 H H “ “ |
‘72 “HCHOJ‘ILBOB&HI/IC rpaduka QyHKIUU A1 pEIICHUS] ypaBHEHUI H 1 H “ “ “ |
‘73 HI/IcnonL:aOBaHHe rpaduka QyHKIMH IS pEIICHUS ypaBHEHUN H 1 H H || H |
74 |Jlorapupmuyeckue ypaBHeHus1. OCHOBHBIE METO/bBI PEUICHUS 1

norapu(MUIECKUX YPaBHCHUM
75 |Jlorapupmuueckue ypaBHeHusi. OCHOBHbBIE METO/bI PELICHUS 1

norapupMHUUECKUX ypaBHECHUN
76 |Jlorapupmuueckue ypaBHeHUsI. OCHOBHBIE METO/BI PEIICHUS 1

norapuMUUECKUX ypaBHEHUI
‘77 HPaBHOCI/IHLHBIC MEPEXO0/Ibl B PEIICHUH Jorapu(PMHUIECKUX H 1 H H ” H




No Tema ypoxka ‘ KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

| |ypassesuii L | || || |
78 ||[PaBHOCHIIBHBIC ITEPEXO/IBI B PEIICHUH JIOTApU(PMHUUCCKUX 1

YpaBHEHUI
79 ||[KouTponbHas pabota: "Jlorapudmudeckast GpyHKIHS. 1 1

Jlorapupmudeckue ypaBHeHHUS"
‘80 HCI/IHyc, KOCHHYC, TAHT'€HC M KOTAHI'€HC YMCJIOBOTO apryMEHTa H 1 H H ” H |
‘81 HCI/IHyC, KOCHHYC, TAHI'€HC U KOTAaHI€HC YUCJIIOBOI'O apryMEHTa H 1 H H ” H |
‘82 HApKCI/IHyC, APKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMEHTa H 1 H H ” H |
‘83 “ApKCI/IHyc, APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMEHTa H 1 H H “ “ |
84 |[TpuroHoMeTpuueckasi OKpY>KHOCTb, ONPEICIICHUE 1

TPUTOHOMETPUUYECKUX (DYHKIUN YHUCIOBOTO apryMeHTa
85 | TpuronomeTrpudeckas OKpYy>KHOCTb, OTIpe/IeIICHIE 1

TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa
‘86 HOCHOBHHe TPUTOHOMETpHUECKUEe (HOPMYITBI H 1 H H ” H |
‘87 HOCHOBHBIC TPUTOHOMETpHUYECKHE (HOPMYIIBI H 1 H H ” H |
‘88 HOCHOBHLIG TPUTOHOMETPHYECKHE (HOPMYITBI H 1 H H ” H |
‘89 “OCHOBHBIG TPUTOHOMETpHUYECKUE (HOPMYITbI H 1 H H “ “ |
‘90 “Hpeo6pa30BaHne TPUTOHOMETPUUYECKUX BBIPOKECHUN H 1 H “ “ “ |
‘91 HHpeO6pa30BaHI/Ie TPUTOHOMETPHUYECKUX BBIPAKCHUN H 1 H H || H |
‘92 HHp606pa30BaHI/IC TPUTOHOMETPUUECKUX BBIPAXKEHUN H 1 H H ” H |
‘93 HHpeo6pa30BaHHe TPUTOHOMETPHUYECKHUX BHIPAKCHUM H 1 H H ” H |
‘94 HPGIHGHI/IG TPUTOHOMETPUYECKUX YPAaBHCHUI H 1 H H ” H |
‘95 “PeHIeHI/Ie TPUTOHOMETPUUECKUX YPAaBHEHHI H 1 H H “ “ |
‘96 “PemeHHe TPUTOHOMETPUUYECKUX YPABHEHUI H 1 H “ “ “ |




Ne
/o

Tema ypoxka

KonnaecTBo yacos

Bcero

KoHTponbHbIe
paboTsl

[IpakTrueckue
paboThl

Hara
H3yUYCHUS

DneKkTpoHHBIE I(POBEIE
00pa3oBaTeNbHbIE PECYPCHI

‘97 “PeHIeHI/Ie TPUTOHOMETPUYECKUX YPAaBHEHHI

|

||

||

‘98 “PemeHHe TPUTOHOMETPUUYECKUX YPABHEHUI

|

||

||

‘99 HPemeHI/Ie TPUTOHOMETPHUUECKUX YpaBHEHUN

‘100 HPCI_HGHI/IC TPUTOHOMETPUUECKUX YPaBHEHUI

101

Konrponsnas pabdora: "TpuronoMeTpuyecKie BhIpaKeHUS U
TPUTOHOMETPUUYECKUE ypaBHEHUS"

U | RNGEEN | U | NS | U

102

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
IIOCJIEI0OBATEILHOCTEN. MeTO MaTEMaTUYECKON MHIYKIIUN

103

MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIEeA0BaTENLHOCTH. VIcTOpHSs
a”Ham3a OECKOHEYHO MAaJIbIX

‘104 HApM(bMeTquCKa;I nporpeccust

H

‘105 HFeOMeTpI/IquKaﬂ IPOrpeccHs

|

H

H

‘106 HBeCKOHequ yObIBatoIasi TeOMETpUYECKasi IPOTrPeECCHst

|

||

||

‘107 “CyMMa OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOrPEeCCUH H

|

||

||

108

JIMHENHBIN U SKCIIOHEHIMANIBHBINA pocT. Yucio e. Popmyia
CJIOKHBIX ITPOLICHTOB

109

JIMHEeHBIN 1 SKCOHEHIMANBbHBIA pocT. Yucio e. Popmyna
CJIOKHBIX MTPOLIEHTOB

110

Hcnonns3oBanue nporpeccruu i peiiCHu pCaJlbHbIX 3aaa4
IIPUKIAJHOI'0 XapaKTepa

‘1 11 HKOHTpOJ'IBHaH pabora: "IlocnenoBaTenIbHOCTH U TIPOrpeccHu”

|

‘1 12 HHerepLIBHLIe (GYHKIIMH U UX CBOHCTBA

‘l 13 HTqua pa3pbiBa. ACUMIOTOTHI IpapUKOB QyHKIUN

‘1 14 HCBOﬁCTBa (GYyHKIMH HETIPEPBIBHBIX HAa OTPE3KE

U | QNI | VN | U

|

|

|




No Tema ypoxka
/1

KonnaecTBo yacos

Bcero

KoHTponbHbIe
paboTsl

[IpakTrueckue
paboThl

Hara
H3yUYCHUS

DneKkTpoHHBIE I(POBEIE
00pa3oBaTeNbHbIE PECYPCHI

‘1 15 IICBoﬁCTBa (GyHKIUI HETIPEPHIBHBIX HA OTPE3Ke

|

||

||

‘1 16 “MCTO,Z[ WHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB

|

||

||

‘1 17 HMGTOI{ WHTEPBAJIOB JJISl PEUICHHs] HEPABEHCTB

‘1 18 HMeTo,u HWHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB

119 |IIpumeHeHne CBONCTB HEMPEPBIBHBIX (PYHKUUI I peIICHUS
3aja4

U | RNGEEN | U | NS | U

120 |[IIpumeHeHue CBOMCTB HENMPEPHIBHBIX (DYHKIMIA 115 pelIeHus
3aja4

—

‘121 HHepBaﬂ U BTOpasi NpOU3BOAHbBIE QYHKIIUI

|

||

||

‘122 “OnpeneneHI/Ie, reOMETPUUYECKUIA CMBICIT POU3BOIHOM

‘123 HOnpeﬂeneHHe, buznuecKuit CMBICT POU3BOAHOMN

|

‘124 HYpaBHeHI/Ie KacaTeiabHOU K rpaduky GyHKIUN

‘125 HVpaBHeHI/Ie KacaTeNbHOU K TpaduKy GyHKIUN

‘126 HHpOI/ISBOILHHe AJIEMEHTApHBIX (PyHKUINN

|

H

H

‘127 “HpOI/ISBO)IHBIe AJIEMEHTApHbIX (PyHKUINN

|

||

||

128 |[[IpousBoaHasi CyMMBbl, IPOU3BEAECHHUS, YACTHOTO U KOMITIO3ULIUH
byHKIUH

[SE | QGG | RN | U | U | U | U |

129 |[IIpousBoaHAsT CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3UITUU
byHKIHIA

130 |[IpousBomHast CyMMBbI, IPOU3BEAEHHUS, YACTHOTO U KOMIIO3ULIUU
byHKIMIA

‘131 “KOHTpOJ‘IbHaH pabora: "IIpousBogHas"

132 |[ToBTOpeHue, 006001IeHUE, CUCTEeMaTH3al1s 3HAHU:
"YpaBHeHUs"




No Tema ypoxka KonnuectBo yacon | ara DIIeKTpOHHBIE [U(PPOBHIC
n/m Beero| Koutponbhbie | Ipaxrnueckue || H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
133 |[IloBTOpeHue, 0000IIeHNE, CHCTEMATH3AINs 3HAHUI: 1
"dyHkun"
‘134 HI/ITOFOBaSI KOHTpOJIbHas paboTa H 1 H 1 H ” H |
‘135 HI/ITOFOBaﬂ KOHTpOJIbHasA paboTa H 1 H 1 H ” H |
‘136 HHOBTopeHHe, 000011eHKE, CHCTEMATU3AINs 3HAHUI H 1 H H “ “ |
IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 | 10 [ 0 [ |
11 KJIACC - 136 YACOB
Ne Tema ypoxka ‘ KomnnuecTBo dacos ‘ Hara DJeKTpOHHBIE ITH(POBHIE
n/m Beero|| Konrpomsasie || Ipaktuueckue || H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboTeI paboThI
1 |[IpumeHeHNE TPOU3BOTHON K HICCICIOBAaHNIO (DYHKIIMIA HA MOHOTOHHOCTB | || 1
HKCTPEMYMBI
2 |[IpumeHeHME TPOU3BOIHOMN K HCCIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTB | || 1
HKCTPEMYMBI
3 |[IpumeHeHUE MPOU3BOAHON K MCCIIEIOBAHHUIO (YHKIIMI HA MOHOTOHHOCTD U || 1
HKCTPEMYMBI
4 |[IpumeHeHHE TIPOU3BOTHON K MCCIEIOBAHHIO (DYHKIIMIA HA MOHOTOHHOCTB | || 1
HKCTPEMYMBI
5 |IIpumeHeHne NPOU3BOJHOM K UCCIIEIOBAHUIO (DYHKIUNA HA MOHOTOHHOCTb U || |
HKCTPEMYMBI
6 |[IpuMeHEeHUE MPOU3BOAHON K MCCIIEIOBAaHHUIO (DYHKIIMI HA MOHOTOHHOCTh U || 1
HKCTPEMYMBI
7 |[HaxoxaeHne HanOOJBIEr0 ¥ HANMEHBIIETO 3HAYCHHUST HETIPEPBIBHON 1
(GyHKIIUU Ha OTpE3Ke
‘8 HHaxonc;[eHHe HanOOJIBIIET0 M HAMMEHBIIETO 3HAYCHHSI HENPEPHIBHOM H 1 H H H H




No Tewma ypoxka ‘ KommgectBo gacos ‘ Hata DJIeKTpOHHBIC U(POBBIC
n/m Beero|| Kontponsnsie || Ipaktiueckne || H3YICHAA 00pa3oBaTesIbHBIC PECYPChI
paboThI paboTHI

|| pynmumn a orpeske [ | | | |
9  |HaxoxaeHne HanuOOJBIIEr0 U HAMMEHBIIETO 3HAUCHNUS HETIPEPHIBHOM 1

(GyHKIIUU Ha OTpe3Ke
10 |[Haxoxxaenue HanOOIBIIETO M HAMMEHBILETO 3HAYEHHST HETIPEPBIBHON 1

(GYHKINU Ha OTpE3Ke
11 |HaxoxneHue HanOoOIbIIEro M HANMEHBIIETO 3HAYCHHsT HEIPEPBIBHOM 1

(bYHKIMH Ha OTpE3Ke
12 |Haxoxnenue HanOoIbIIEr0 1 HANMEHBIIET0 3HAYEeHHs HEIPEPBIBHOM 1

(GyHKIIUU Ha OTpEe3Ke
13 |[TpuMeHeHne MPOU3BOIHOM AJIs1 HAXOXKACHUS HAMITYUIIETO PELICHUS B 1

NPUKJIATHBIX 3aa9ax
14 | [TpumeHeHNE TIPOU3BOTHOMN JIJIsl HAXOKICHHS HAWITYYIIeTO PEIICHHS B 1

NPUKIIAIHBIX 3a/1a4ax
15 |[TpumeHeHMe TPOU3BOAHON IS ONIPEAEIEHHS CKOPOCTH M YCKOPEHUS 1

nporecca, 3aJlaHHOro (HopMyIIoi MIH rpadKoM
16 |[[IpuMeHeHne MPOM3BOJHOM ISl OTIPEETICHNSI CKOPOCTH M YCKOPEHHS 1

npolecca, 3aJlaHHoro (GopmyIioi mim rpadukom
17_|Komnosmns pymcunii 1] | | | |
18 |[Kommosmmis pynwmi |t | | | |
19 | Komnosmuns dymkuii |t | | | |
‘20 HFeOMeTqueCKHe 00pa3bl ypaBHEHHI Ha KOOPIMHATHO IIIOCKOCTH H 1 H H H H |
‘21 HFeOMeTqueCKHe 00pas3bl ypaBHEHHI HAa KOOPJHMHATHOM IIOCKOCTH H 1 H H H H |
‘22 HKOHTpOJIBHaH pabota: "MccnenoBanue pyHKLUHA ¢ IOMOMIBIO Tpou3BoaHOMN" || 1 H 1 H H H |
‘23 HHepBoo6pa3Hasl, OCHOBHOE CBOICTBO 11epBOOOPA3HBIX H 1 H H H H |
‘24 HHepBoo6pa3HLIe aeMeHTapHbIX (yHKIwA. [IpaBrna HaxoKaeHUS H 1 “ H H H |




Ne Tema ypoka ‘ KomuuectBo yacos ‘ Hata OneKTpOHHbIE IUPPOBBIE
n/m Bcero|| Konrponbasie || IpaxTnueckue || H3Y4CHHA o0pa3oBaTenbHbIe PECYPChI
paboThI paboTHI
| |meprooGpasierx L H H H |
25 |[[TepBooOpa3Hble ameMeHTapHbIX (QyHKIUi. [IpaBuia HaX 0K ACHUS 1
epBOOOPa3HBIX

‘26 HI/IHTer‘pan. I'eoMeTpryecKkuii CMBICT HHTETpajia H 1 “ H H H |
‘27 HBH‘II/ICJ‘I@HI/IC onpenenéHHoro uHTerpaia no Gpopmyine Herorona-JleliOnuma H 1 H H H H |
‘28 HBancneHHe omnpeaenéHHoro uHTerpana mno gopmyne Hetorona-Jleitbnuia H 1 H H H H |
‘29 HHpI/IMeHeHI/Ie MHTEeTrpaja Uil HaXOXKACHUS TUIOMAAeH TIIOCKUX QUryp H 1 H H H H |
‘30 HHpI/IMCHeHI/Ie MHTETrpaa sl HaXOXKACHUSI 00bEMOB r€OMETPUIECKHUX T H 1 H H H H |
‘31 HHpHMepm peuieHuit AuddepeHunanbHbIX YpaBHEHUH H 1 “ H H H |
‘32 HHpI/IMepr penrennii quddepeHIuanbHbIX YPaBHEHUH H 1 “ H H H |
33 |MaremaTHYeCKOE MOJICIIMPOBAHKIE PEATHHBIX MPOIIECCOB C TOMOIIBIO 1

mddepeHIranbHbIX YpaBHEHUH
‘34 HKOHTpOJ'II)HaSI pabora: "[lepooOpa3Has u uHTErpaN” H 1 “ 1 H H H |
‘35 HTpI/IFOHOMeTpI/I‘IeCKI/Ie (hyHKIIMH, UX CBOMCTBA U Tpaduku H 1 “ H H H |
‘36 HTpI/IFOHOMeTpI/I‘{eCKI/Ie (GYHKINHU, UX CBOMCTBA U TpaduKu H 1 H H H H |
‘37 HTpHPOHOMeTqueCKHe (GyHKIUH, UX CBOMCTBA U TpaduKu H 1 H H H H |
‘38 HTpHFOHOMeTpI/IquKHe (GyHKIMHU, UX CBOMCTBA U TpaduKH H 1 H H H H |
‘39 HTpHFOHOMeTqueCKHe (GYyHKINHU, UX CBOMCTBA U TpaduKH H 1 H H H H |
40 | OTOOp KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C TTOMOIIBIO 1

TPUTOHOMETPUUYECKON OKPYKHOCTHU
41 | OTO0p KOpHEH TPUTOHOMETPUYECKIX YPABHEHUH C TOMOILBIO 1

TPUTOHOMETPHUYECKOW OKPYKHOCTH
42 | OTOOp KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C TOMOIIBIO 1

TPUTOHOMETPHUYECKON OKPYKHOCTH




No Tewma ypoxka KommgectBo gacos ‘ Hata DJIeKTpOHHBIC U(POBBIC
n/m Beero|| Kontponsnsie || Ipaktiueckne || H3YICHAA 00pa3oBaTesIbHBIC PECYPChI
paboThI paboTHI
43 ||OTO0p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
‘44 HPGHIeHI/Ie TPUTOHOMETPUUECKUX HEPABEHCTB H 1 “ H H H |
‘45 HPGLHCHI/IG TPUTOHOMETPUUYECKUX HEPABEHCTB H 1 “ H H H |
‘46 HPemeHI/Ie TPUTOHOMETPHUCCKHUX HEPABEHCTB H 1 H H H H |
‘47 HPCI_HCHI/IC TPUTOHOMETPUUYECKUX HEPABEHCTB H 1 H H H H |
48 | KonrpomabHas padora: "['paduku TpUrOHOMETPUIECKUX (DYHKITHIA. 1 1
TpuronomeTpuyeckre HepaBeHCcTBA"

‘49 HOCHOBHHC METO/bI PEIIEHUS T0KA3aTEeIbHBIX HEPAaBEHCTB H 1 H H H H |
‘50 HOCHOBHBIG METO/bI PEIICHUS TOKA3aTeIbHBIX HEPAaBEHCTB H 1 H H H H |
‘51 HOCHOBHHG METO/Ibl PEIICHNUS [T0KA3aTEIbHbIX HEPABEHCTB H 1 H H H H |
‘52 HOCHOBHHG METO/Ibl PEIICHNUS TOKA3aTeIbHbIX HEPABEHCTB H 1 H H H H |
‘53 HOCHOBHBIG METOBI PEIICHUS JOTapUPMHUECKUX HEPABEHCTB H 1 “ H H H |
‘54 HOCHOBHBIG METO/bI PEIICHUs] JOrapu(pMHUUECKUX HEPABEHCTB H 1 “ H H H |
‘55 HOCHOBHHC METO/bI pEIIeHUs] JOrapupMHUUECKUX HEPABEHCTB H 1 H H H H |
‘56 HOCHOBHBIG METO/bI PEIICHUs] JOrapuPMHUECKUX HEPABEHCTB H 1 H H H H |
‘57 HOCHOBHHG METO/Ibl PEIICHUS] UPPALMOHAIILHBIX HEPABEHCTB H 1 H H H H |
‘58 HOCHOBHHG METO/Ibl PEIIECHUS UPPALMOHAIILHBIX HEPABEHCTB H 1 H H H H |
‘59 HOCHOBHBIG METOBI pEIICHUS] HPPATHOHATBHBIX HEPABEHCTB H 1 “ H H H |
‘60 HOCHOBHBIG METO/bI PEIICHUS] UPPALMOHAIbHBIX HEPABECHCTB H 1 “ H H H |
‘61 Hl“pa(bnquKHe METO/Ibl PEHICHUS] UPPALMOHAIbHBIX YPaBHEHUH H 1 H H H H |
‘62 Hl“pa(bﬂqecxne METO/Ibl PEHICHUS] UPPALMOHAIBHBIX YPaBHEHUH H 1 H H H H |
‘63 Hl“pa(bnquKHe METO/Ibl PELICHUS [T0KA3aTEIbHbIX YPAaBHEHUN H 1 H H H H |
‘64 Hl“pa(bnqecm/le METO/Ibl pEIICHNs NOKa3aTelIbHbIX HEPABEHCTB H 1 H H H H |




No Tewma ypoxka ‘ KommgectBo gacos ‘ Hata DJIeKTpOHHBIC U(POBBIC
n/m Beero|| Kontponsnsie || Ipaktiueckne || H3YICHAA 00pa3oBaTesIbHBIC PECYPChI
paboThI paboTHI

‘65 Hl“pa(bnqecmle METO/Ibl PEIICHUs] Jorapu(pMUUECKUX YPaBHEHUN H 1 H H H H |
‘66 Hl“pa(bﬂqecxne METO/Ibl PELICHUs JIorapu(hMUIECKHX HEPABEHCTB H 1 H H H H |
‘67 Hl“pa(bnquKHe METOJIbl PELICHUS JIOTapU()PMUIECKIX HEPABCHCTB H 1 H H H H |
68 |["papuueckrie METOBI PEIICHUS MIOKA3aTENBHBIX U JOTapUPMHIECKUX 1

YpaBHEHU I
69 |['paduyeckre METOIbI PEIICHUS TIOKA3aTEIbHBIX U JIOTapUPMHUIESCKUX 1

YpaBHEHUI
70 |I'paduyeckne METOIbI PEIICHNS TTOKA3aTEIbHBIX U JIOTapu(PMHIECKUX 1

HEPaBEHCTB
71 | "'paduyeckre METOIBI PEIICHUS MOKA3aTEIbHBIX U JOTapUPMHIECKUX 1

HEPaBEHCTB
72 ||[KontponbHas pabora: "UppanuoHaibHbIe, TOKa3aTelbHbIC 1 1 1

norapudmuyeckrue HepaBeHcTna"
73 |[KommiekcHbIe uncia. AnreOpandeckasi 1 TPUrOHOMETpHUYecKast (POPMBbI 1

3aMMCH KOMIUIEKCHOTO YHCIIa
74 | KomIiekcHbIe yucia. Anredpandeckas 1 TPUrOHOMETpHUYecKask POpMbI 1

3aIlMCH KOMIUIEKCHOTO YHcia
‘75 HApHd)MeTHqGCKI/Ie ONEPALMH C KOMIUIEKCHBIMH YHUCTIaMU H 1 H H H H |
‘76 HApH(bMeTquCKHe onepanuy ¢ KOMIJIEKCHBIMU YUCIIaMU H 1 H H H H |
‘77 HI/I306pa)KGHI/Ie KOMIUIEKCHBIX YHCEJ Ha KOOPIUHATHON TUIOCKOCTH H 1 H H H H |
‘78 HI/I306pa>1<eHI/Ie KOMIUIEKCHBIX YHCEN HAa KOOPAMHATHOM MJI0CKOCTH H 1 “ H H H |
‘79 quopMyna Myagpa. KopHu n-oii creneHy U3 KOMIUIEKCHOTO YKCIia H 1 H H H H |
‘80 Hq)opMyna Myagpa. KopHu n-oif creneHy n3 KOMIIEKCHOTO YHCIIA H 1 H H H H |
81 |[IpumeHeHHe KOMIUIEKCHBIX YHCEN JUTS PelIeHus GU3NIECKUX U 1

rCOMETPHUICCKUX 3a1a4d




No Tewma ypoxka ‘ KommgectBo gacos ‘ Hata DJIeKTpOHHBIC U(POBBIC
n/m Beero|| Kontponsnsie || Ipaktiueckne || H3YICHAA 00pa3oBaTesIbHBIC PECYPChI
paboThI paboTHI

‘82 HKOHTpOJ'IBHaSI pabora: "KomMmiekcHbie uncia" H 1 H 1 H H H |
‘83 HHaTypaﬂLHBIC U TIeJIbIE YnciIa H 1 H H H H |
‘84 HHaTypanLHHe U LEIBIE YHCIIA H 1 H H H H |
‘85 HHpI/IMeHeHI/Ie MIPU3HAKOB JAECITUMOCTHU LEJIBIX YUCEI H 1 H H H H |
‘86 HHpI/IMeHeHI/Ie MPU3HAKOB JAETUMOCTHU LEJbIX YUCEI H 1 “ H H H |
‘87 HHpI/IMeHeHI/Ie npu3HaKkoB AenumocTu uenbix yncen: HOJ n HOK H 1 H H H H |
‘88 HHpI/IMeHeHI/Ie pu3HaKoB AenuMoctu uensix yucen: HOJ m HOK H 1 H H H H |
‘89 HHpI/IMeHCHI/Ie MPU3HAKOB JETUMOCTH IENBIX YUCEI: OCTATKH M0 MOIYJIIIO H 1 H H H H |
‘90 HHpI/IMeHeHI/Ie MPU3HAKOB JCTUMOCTH IEJIBIX YUCEI: OCTATKH 110 MOIYJITIO H 1 H H H H |
91 |[IpumeHEHHE TPHU3HAKOB JCTUMOCTH IENIBIX YHCEN: aropuT™ EBkmma mst | 1

pEeIIeHns 3aa4 B LIEJIbIX YHCIaX
‘92 HKOHTpOJIBHaSI pabota: "Teopus nenbix gucen" H 1 H 1 H H H |
93 ||CucteMa U COBOKYITHOCTh ypaBHEHUH. PaBHOCHIIbHBIC CUCTEMBI U CHCTEMBI- || |

CJIEJICTBUS
94 |[CucteMa 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIC CUCTEMBI U CHCTEMBI- | |

CJICJICTBUS
95 |OcHOBHBIE METOJIBI PEIICHUS CUCTEM H COBOKYITHOCTEH paIfiOHATBHBIX 1

ypaBHEHUI
96 ||OcHOBHBIC METO/IBI PEIICHHUSI CUCTEM U COBOKYITHOCTEH HUpPPAIIMOHATIBHBIX 1

YpaBHEHUU
97 ||(OCHOBHBIEC METO/IbI PEILICHHSI CHCTEM U COBOKYITHOCTEH IMOKa3aTeIbHBIX 1

YpaBHEHUI
98 ||OcHOBHBIC METOJIBI PEIICHUST CUCTEM W COBOKYITHOCTEH MTOKA3aTeIbHBIX 1

ypaBHEHUI
‘99 HOCHOBHBIG METO/JIbI PEIICHUSI CUCTEM U COBOKYITHOCTEH JIOTapu(PMHUUECKUX H 1 H H H H




Tema ypoxa

KomnuectBo yacos

Bcero

Kontponensie || IIpaktuueckue
paboThI paboTHI

Hara
M3y4YeHUs

DNeKTpoHHEIE II(POBEIC
00pazoBaTeIbHBIC PECYPCHI

‘ypaBHeHI/Iﬁ

100

OCHOBHBIE METOJIBI PEIICHUS] CHCTEM U COBOKYITHOCTEH JIOTapu(MUIECKUX
YpaBHEHUI

101

IIpuMeHeHne CUCTEM K PELICHHIO MATEMAaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3NIUYHBIX 00JIACTEH HAYKH U PeaNbHOM KU3HH, UHTEPIPETALNS
IIOJIyYEHHBIX PE3yJIbTaTOB

102

IIpuMeHeHrne CHCTEM K PEIICHHUI0O MaTeMaTUYECKHX 3aJa4 U 3aJa4 U3
pa3aMyYHbIX 00JacTel HayKU U peasIbHOM JKU3HU, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHrEe HEpaBEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U 3a1a4 U3
pa3IMyYHbIX 00JacTel HayKU U peasIbHOM JKU3HU, HHTEPIIPEeTalus
IIOJIyYEHHBIX PE3YJIbTATOB

104

Konrponsnas padora: "CrucremMsl palliOHAIBHBIX, HPPATMOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTApU(PMUICCKUX YPABHCHHI"

‘105 HPaHI/IOHaJ'ILHBIe ypaBHEHUS C TapaMeTpaMHu

[un—

‘106 HPaLII/IOHaHLHBIC HEPaBEHCTBA C MapaMeTpaMu

[

‘107 HPaHI/IOHaJILHBIe CUCTEMBI C IIapaMeTpaMu

—_

‘108 HI/IppaHI/IOHaJ'II)HI)Ie ypaBHEHHUsI, HEPABEHCTBA C MapaMeTpaMu

[

‘109 HI/IppaHI/IOHaHLHHe CHCTEMBI C ITapaMeTpaMu

‘1 10 HHOKaSaTeHBHHe ypaBHEHHUS, HEPABEHCTBA C TapaMeTpaMu

[UN | Y

‘1 11 HHOKaBaTeIIBHHe CHCTEMBI C ITapaMeTpaMu

‘112 HHOI‘apI/I(bMI/I‘leCKI/Ie ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu

[

‘1 13 Hﬂorapn(bMquCKHe CHCTEMBI C MapaMeTpaMu

—_

‘1 14 HTpHFOHOMeTqueCKHe YpaBHEHHUsI ¢ TapaMeTpamMu

[

‘1 15 HTpI/IFOHOMeTpI/I'-IeCKI/Ie HEpaBEHCTBa C MapaMeTpaMu

[am—




No Tewma ypoxka
m/n

KomnuectBo yacos

Bcero

KonTpoinbHbie
paboThI

IIpakTuueckue
paboThl

Hara
M3y4YeHUs

DNeKTpoHHEIE II(POBEIC
00pazoBaTeIbHBIC PECYPCHI

‘1 16 HTpI/IFOHOMeTpI/I‘{eCKI/Ie CHUCTEMBI C IapaMeTpaMu

CUTYAalU C TOMONIBIO YPABHEHUH C IMapaMeTpaMu

117 HOCTpOeHI/IC 1 MCCIIEJOBAaHHE MaTeMaTHUECKUX MOJEIeH PCATBHBIX

118 |TTocTpoenne u uccineJ0BaHHE MaTEMAaTHUECKIX MOJIENIEH peabHbIX
CUTYAaILU C IIOMOLIbI0 CUCTEM YPAaBHEHUH C I1apaMeTpaMu

119 | [TocTpoeHne U HcciIeJOBaHNE MaTEMAaTUIECKIX MOZEIICH peabHBbIX
CHUTYyaluil C MOMOIIBIO CHCTEM YPaBHEHHUI C mapaMeTpamu

‘120 HKOHTpOJIBHaSI pabora: "3anaun c napamerpamu’”

‘121 HHOBTOpCHHC, 0000111eH1e, CHCTEMATU3allMs 3HAHU:

"YpaBHeHus"

‘122 HHOBTOpeHI/Ie, 0000111eH1e, CHCTEMATU3allMs 3HAHU:

"VYpaBHeHUs"

H

ypaBHeHUI"

123 ([ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS 3HAHHNA:

"YpaBuenus. Cuctembl

‘124 HHOBTOpCHHC, 0000111eH1e, CHCTEMATU3allMs 3HAHU:

"HepaBeHncrBa"

‘125 HHOBTOpeHI/Ie, 0000111eH1e, CHCTEMATU3allMs 3HAHU:

"HepaBeHncrpa"

H

‘126 HHOBTOpeHI/Ie, 000011eHNE, CHCTEMATH3allMs 3HAHUIA:

"Hepasencrsa"

|

||

|

IpuMeHeHue"

127 ([ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIHMS 3HAHHNA:

"IIpousBoaHas u e€

npuMeHeHue"

128 ([ToBTOpEHue, 0000IICHNE, CHCTEMATHU3AIIHS 3HAHHIA:

"[IpousBonHas u eé

npuMeHeHue"

129 | [ToBTOpEeHue, 0000IICHUE, CUCTEMAaTH3AIIHsI 3HAHUI:

"[IpousBonHas u e€

IpuMeHeHue"

130 ([ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS 3HAHHA:

"WUuTerpain u ero

‘131 HHOBTOpeHI/Ie, 0000111eH1e, CCTEMATU3allMs 3HAHU:

"OyHkIun"

H

‘132 HHOBTOpeHI/Ie, 000011eHNE, CHCTEMATH3allMs 3HAHUI:

"®yukuun"

|

|

|




Ne Tema ypoxka ‘ KosuuectBo vacos ‘ Hara DNeKTpoHHEIE II(POBEIC
m/n u3ydeHHs || 00pa3oBaTeNbHBIE PECYPCHI

Bcero|| Konrponbnsle || IIpaktuueckue
paboThI paboTHI

‘133 HHOBTOpeHI/Ie, 000011eHne, cuctemMaru3anys 3HaHui: "dysxuun" H

|t | | |

‘134 HI/ITOFOBaH KOHTpOJIbHAs paboTa H

|t | | |

‘135 HI/ITomBasI KOHTPOJIbHAsA paboTa H

‘136 HHOBTOpeHI/Ie, 00600111eH1e, cCCTEMATU3allKs 3HAaHUI H 1 H H H H

OBLLIEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 136 | 10 [ 0 [




3anoJIHUThH

YUYEBHO-METO/JINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
INPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI IUI5S1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI UISA YAUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



